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lop —Bleeding of turbines for process steam causes the swings shown on Utica Knitting Co.'s stoker 


fired boilers 


Left -Boiler Panel with Metermax Combustion Control and Micromax Temperature Recorder. 


Right—Typical section of Micromax Chart. 


HIGH BOILER EFFICIENCY? 


Utica Knitting Co. Gets it With 
Metermax Combustion Control 


Faced a few years ago with heavier 
demand for its products, the big Utica 
(N. Y.) Knitting Co. translated that 
demand into steam, took a careful look 
at its steam plant, and decided to in- 
stall more capacity —atonce. Outcame 
some old boilers, up went a new build- 
ing, and into it went a 50,000 Ib/hr C. 
IK. stoker-tired boiler, to supply 225 Ib 
steam at 100 degrees superheat. 


Prominent among the problems to 
be solved was, of course, how to op- 
erate this big unit? How to give U. K. 
Co.'s firemen the kind of help they 


TYPE P COMBUSTION CONTROL; 
COMPANION TO METERMAX 
If your plant does not 
station characteristics of 
Control, we recommend Type P Control It is 
simple, sensitive and thoroughly dependable Ask 
tor Catalog N-OLP-163 
Ad N-O1M-16301) 


require the central 
Metermax Combustion 


would need with a boiler so totally 
ditterent from the ones they were used 
to? How to operate this unit in par- 
allel with their remaining older and 
much smaller boilers? 

‘The answer ts in the pictures here- 
with. Metermax Combustion Control 
has the flexibility that boiler operators 
need ; any adjustment can be changed 
at any time; the unit can be returned 
partly or entirely to manual control by 
turning a single switch on the boiler 
panel. 

And Metermax has the sensitivity 


MEASURING INSTRUMENTS TELEMETERS - 


Metermax-controlled Electric Drive Unit on inle 
vanes of forced-draft fan. 


LEEDS & NORTHRUP COMPANY, 4910 STENTON AVE., PHILA. P* 


LEEDS & NORTHRUP 


AUTOMATIC CONTROLS 


neéded for efficiency ; the full sensitiv: 
itv required for powdered-coal boilers 
in central stations is built into even 
Metermax. 


Furthermore, Metermax is simple: 
its controllers are pneumatic-electric: 
and its drive units are entirely elec: 
tric. No line shafting; no hydrauli 
or pneumatic lines; no connection be 
tween panel and drive unit except : 
single conduit run. 


The Metermax Panel reaches oi 
complete, ready for outside connection 
to fans, feeders, etc. We will if yo 
wish assemble and mount all gauges 
indicators and other accessories. Wi 
do excellent work of this kind! 


If you have a boiler-control pre 
lem, outline it and an L&N engine’ 
will gladly try to help. Or it a cot 
pact, fully - illustrated catalog 
meet your needs, ask for N-()1 M-lo° 


HEAT-TREATING FURNACE 
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LINK 


COAL AND ASHES HANDLING EQUIPMENT — 


| 
| 
| 
J 


| MODERNIZATION OF HANDLING METHODS SOLVED PROBLEMS 
| FOR THESE SMALL AND MODERATE SIZE PLANTS 


> 


A combination Bulk-Flo elevator-feeder and horizontal screw conveyor 
which delivers coal from storage pile outside of boiler room, direct to 
boilers. This equipment replaced a time and labor-wasting practice of 
carting coal in wheelbarrows and firing by hand. 


| 
| : ’ Boiler room expansion with covered coal storage was accomplished a 
; f this laundry without enlarging or raising roof of building or bunkers. 
Link-Belt elevator takes coal delivered by truck to silo with 20 ton 
live and 80 ton dead storage. Coal is spouted direct to boilers from 
| this silo. 
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This skip hoist, solved an ashes removal problem by avoiding diffi- 
culties such as rapid wear and excessive costs experienced with two 
Previous installations. Ashes are discharged from a dump car at base- 
ment floor level, directly to the skip bucket which is automatically 
hoisted, dumped, and returned by push button control. 


Mechanical handling of coal from concrete bin at one side of boiler 
room to stoker hoppers through this inclined Rotor Lift (screw) con- 
veyor and horizontal distributing screw conveyor, completely eliminated 
a coal dust nuisance at an Indianapolis hospital, Both conveyors are 
operated from a 5 H.P. motor. 9664 


Whether your plant is large or small, and no matter what your conditions might be, there is suitable Link- 
elt equipment to meet every requirement. Before you do anything else about it, talk over your problem 
with an experienced Link-Belt engineer. Send for book No. 1510, “Solving the Problem of Coal and Ashes 


Handling.” 


LINK-BELT COMPANY Ciicaee 9. Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Minneapolis 5, San Francisco 24, 


Toronto 8. Offices in principal cities. 


"OWER © November, 


OL OF 
Ay 
| 
| 
j 
: 
inlet 
prod 
a coll 
Wil 
1-103. 
A., Phe 
URNACS 
er, 
29 Nor 
scription 1944 
yns, 


Cembination fuel gos and 

oil burners of this type 

ere installed on boilers at 
take Charles. 
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Lake Charles 


Six Babcock & Wilcox boilers help to 
provide power and process steam for. 
the new giant Cities Service refinery 
at Lake Charles, Louisiana. Two are 
the B&W Integral-Furnace type, and 
teamed with them are 23 B&W burners 
on these and other boilers in the plant. 

Providing tankfuls for task fliers 
calls for uninterrupted production . . . 
makes “steam up” as important as 
“en stream” . . . demands a high 
standard of efficient performance from 


Furnace Boilers are a “known quan- 
tity’’, proved dependable in war indus- 


tries as in pre-war services . . . now 
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View of Topping Units (right) 
and three Cracking Units 
(left) at new Lake Charles 
plant of Cities Service. 


serving steel mills as well as refineries; 
arsenals and aircraft factories as well 
as butadiene plants. 

Experience gained in unprecedented 
war-time assignments added to years 
of steam progress, will be reflected in 
the service of B&W Integral-Furnace 
Boilers to post-war industry. 


generating equipment. B&W Integral- . fae 
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Elliott turbine with built-in 
gear driving an induced draf. 
fan in the steam generating 


plant of a large aircraft man- 
ufacturer. 


P Vv M These Elliott turbines are typical of 
hundreds driving boiler-feed pumps 
in all sorts of steam plants. 


direct-connected to pumps in a 
high-octane gasoline refinery. 


‘ v P A long line of Elliott turbines 


cracking service, driven by 
to Elliott blowers handling flue and as we , are sve condensing turbines oper 
kiln gas in a magnesium plant. Tur- ers, pee 
i i i i ‘ ins q 
bines are equipped with variable ration 
speed oil type. governors. q 


Three Elliott blowers in 
Four Elliott turbines direct-connected in? the yrbin 


ELLIOTT COMPANY STEAM TURB ine 


Steam Turbine Dept., JEANNETTE, PA. 
DISTRICT°OFFICES IN PRINCIPAL Cittes FOR DIESEL 


LoweR. 
\ 
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ELLIOTT Turbines 


Reliability was always important in mechanical 
drive turbines. Today’s conditions demand it 
more than ever before. Around-the-clock, 24-hour 
srvice is the usual thing. Units have to stay on 
the line “in spite of hell or high water.” On top 
of that, in many plants there are no standby units, 
due to wartime curtailment. 


The Elliott turbines pictured are all on 24-hour 
service, many in plants making critical war mate- 
tials such as high-octane gasoline, magnesium, 
etc. These Elliott turbines, as expected, are giving 
a good account of themselves and are proving 


» MOTORS - CONDENSERS 
Jer SECTORS. > CENTRIFUGAL BLOWERS 
CLEANERS. 


STRAINERS 


that they have “got what it takes” for continuous 
non-stop service. 


Elliott turbines, you probably know, are always 
heavier, are more substantially built, have more 
material in them than the usual turbine. This 
gives the added factor of safety required for war- 
time service. At the same time, they have all of 
the refinements and safety features you require 
of a steam turbine. 


Construction details are given in descriptive 
bulletins sent on request. An Elliott turbine 
engineer near you will be glad to talk over your 
aaa job and make suggestions. 


FEEDWATER 


TURBOCHARGERS 
FILTERS 


DESUPERHEATERS 


: 
& 


When a boiler is equipped with Diamond 
Automatic Sequential Air Puff Soot Blowers, 
none of the situations you see illustrated at 
the right can happen. in the first place, there 
is no attendant because the entire soot blow- 
ing system is operated by simply opening 
a valve on master controller or by pushing 
a “start” button on a program panel which 
can be a part of the boiler and turbine con- 
trol board. 


Then, being automatically controlled, the 
soot blowers always operate in the same 
sequence and with the same blowing time. 
No blower unit can be overlooked or incor- 
rectly operated. Should it ever be found 
necessary to change the blowing sequence, 


Other Features 


SAVES LABOR 


44. + 


—no ded to drain piping, 
warm it up and operate each individual 
blower. 


NO FEED WATER MAKEUP 


—vsing compressed air instead of steam. 


SAVES FUEL 


(Right) Master Controller 
which automatically controls 
the sequence and blowing 
time of Diamond Air Puft Soot 
Blowers (see below) having 
elements permanently in- 
stalled inside the setting. 


it is easily accomplished by a simple change 
on the master controller. 


The compressed air—having a greater den- 
sity than steam—provides theoretically better 
cleaning. The air is discharged from the 
element nozzles in a series of short puffs with 
substantial pauses between. Spreading the 
cleaning cycle over a longer period of time 
permits use of a very small compressor. 


This Diamond equipment has been in very 
successful central station use since 1940. For 
further information, write for Bulletin No. 956 
which illustrates and describes an installation 
on a 900,000 Ib/hr boiler in a modern 
eastern central station. 


—uses only 4 to % of energy from coal 
pile that is needed for steam blowing. 


ELIMINATES STACK 
DISCHARGE NUISANCE 


—intermittent operation expels soot 
from boiler in small quantities. 


REDUCES MAINTENANCE 


—experience on boilers in operation 
since 1940 proves maintenance un- 
usually low. 
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specified essential qualities be- 
patches’. OF drums of Jubricant. 


EXPLANATION: In general 4 
slight variation between drums of 
jubricant in one or more qualities 
—carbon residue, pour point, SP 
cific gravity. etc. — may not have 


formance of the Jubricant. How- 


der Oils)—then @ serious variation 
in lubricant performance is likely 


to result. 


TEST: There is n° single test that 


can be made to determine uniform- 


refiners and marketers of lubricat- 


GASOLINE POWERS THE ATTACK 


Sci DO 
RED 


FOR E 
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i arose wares LuBRICANTA 
DEFINITION: The uniformity of ity. In practice. each mpatch" of 
alubricant generally understood jubricant must conform to certain 
“formity in cervail prescribed test yimits. The lubri 
cant is tested for certain specific 
| qualities. depending o> the service | 
jn which itis to be ysed. Tests may 
be made for Viscosity: Flash Point, 
) Carbon Residue, Pour Point, New 
tralization Number. Penetration, 
\ Specific Gravity, Color or any 
| other pertinent factors. 
wil!" 
\\ 
| ever, if there 15 va ting oils, grease>: a 
than one quality — if the varia- recognize the extreme importance 
tion occurs in 4 quality that has of maintaining yniformity- For this 
critical bearing on specific serv” reason their entire rnanufacturing 
ice for which the lubricant is used and testing procedure is scientific 
; spility of Steam Cylin- ally conducted and strictly con- 
trolled. Regular testing py skilled 
technicians. using modern test 
equipment, provides further 
| . means of assuring the continuing 
uniformity of each specific \ubri- 
af) 


This is the 13th of a series of informative messages 
concerning the meaning and significance of com- 
monly used tests and terms employed to describe 
the characteristics of lubricating oils. 


NDUSTRY’S widespread preference for Tycol oils and 
greases results in part from their unquestioned uni- 
formity within each classification — from the first drum 
to the thousandth. Equally important is the skill with 
which they are engineered to meet the specific require- 
ments of each type of service. 

Whatever your lubricating need, there is a Tycol lubri- 
cant that will do the job with uniformly satisfactory re- 
sults. Let a Tide Water engineer help you select the 
best one for your particular need. Call or write any Tide 
Water office for further details. 


War needs make it ex- 
tremely important that all 
turned 


MAKERS OF THE FAMOUS VEEDOL MOTOR OIL ° Eastern Division: 17 Battery Place, New York 4, N. Y. 
Principal Branch Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 
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This Bailey Boiler Control System for Combustion 
and Feed Water is engineered to a 450 psi, 120,000 
lb. per hr. capacity natural gos fired boiler to 
secure optimum results in everyday operation. 


A 200 psi, 100,000 Ib. per hr. capacity stoker 
fired boiler is operated at a continuous efficiency 
of 87% by this Bailey Combustion and Feed 
Water Control System. 


i 


* Maximum fuel conservation is obtained when a boiler plant is operated so that 
the sum of all controllable heat losses is a minimum. This condition is usually 
reached when excess air has been reduced to the point where losses from un- 
burned fuel and CO cancel any advantage gained by further reduction of excess air. 


reo 


Often the amount by which excess air may be reduced is limited by other factors 
- such as refractory deterioration, smoke, and superheat control. 


The key to fuel conservation is a correct determination of the optimum excess air 
value at which each boiler unit should be operated. This value is determined by 
combustion tests made under actual operating conditions. Once determined, the 
optimum value is used in setting the Bailey Boiler Meter and from then on fuel 


economy is simply a matter of vigilance on the part of manual operators or the 
automatic control system. 


This approach makes it possible to conform with war conservation measures through 
increased efficiency rather than at the sacrifice of product output. It is a procedure 
by which the experience gained in the most efficient power plants may be put 
to use in power plants everywhere. It is engineered instrumentation based on the 
particular requirements of each boiler unit. 


To quickly and efficiently serve Power Engineers in this all important phase of 
instrumentation, Bailey Engineers are located in over 30 industrial areas through- 
out the United States and Canada. The Bailey Engineer in your community has a 
: wide background of combustion engineering know-how at his command. It covers 
combustion tests on thousands of boiler installations including a wide range of 
& fuels, furnaces and fuel burning equipment. He is in a position to help you not only 

with the problem of fuel conservation but also with other problems such as safety, 

steaming capacity, conservation of man power and continuity of power service. 


BAILEY METER COMPANY 
1036 IVANHOE ROAD «- CLEVELAND 10, OHIO 
Bailey Meter Company Limited, Montreal, Canada G-20 
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N I ts T Oo % E R ‘Provides flexibility to handle 


HEAVY MECHANICAL 
DRIVE REQUIRES 
LITTLE POWER 


AUTOMATIC 
ADJUSTMENTS 
| OF COAL AND 
AIR SUPPLY 


of : 
/ 
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ia Virginia— 


In Pennsylvania— 
with Steam Generators. 


GENERAL MOTORS BUILDING ¢ DETROIT 2, MICHIGAN 
Works at Monroe, Michigan + District Offices in Principal Cities * Built in Canada at London, Ontario 
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Saver Fuel aud Labor 
= Feeds coal only when needed. None is wasted. : oy 
Grate area is large- All of the fyel bed is active- 
Burning rate per square foot of grate is low- Side 3 , a | 
: Cleaning—ashes are discharged to ash pits at each N 
le side of furnace: Design simple and compact. 
proven success- Readily applied to all boiler tyPe>- 2 
18 
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CARBON LOSS 
ASH CARRIED BOILER 


SLAGGING BOILER 
AND SUPERHEATER. 


=~ GASES TWICE TRAVEL 
THE LENGTH OF THE 
FURNACE—IS A 
PATENTED FEATURE 
USED IN THE “S-A” 
STEAM GENERATOR 


FOSTER WHEELER CORPORATION 
165 BROADWAY NEW YORK 6, N. Y. 
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REALLY BAD OIL 
CONDITIONS ARE MY 
OBJECTIVES. IM SUPER-7 

Ol: PROOF... MADE OF 

SOLID NEOPRENE. 

GRIMY LIQUIDS 


YOU'RE SURE TO GET TOP-FLIGHT 
DRIVE PERFORMANCE WHEN YOU SPECIFY 
ALLIS-CHALMERS TEXROPE V-BELTS... 
EACH BELT IS DESIGNED, TESTED AND BUILT 
TO SOLVE SPECIFIC DRIVE PROBLEMS 


P Tune in the Boston Symphony, Blue Network, every Sat. Eve, 


SUPER-7 STATIC- 
RESISTING TALKING: MY 
BUILT-IN CONDUCTING 

ELEMENT CARRIES 
STATIC CHARGES TO 
MACHINES WHERE 
THEYRE GROUNDED. 


90% OF ALL OIL CONDITIONS 
ARE ACINCH FOR ME. 


NEOPRENE IS MY COYER..SUPERT 


= OIL-RESISTING, MY NAME. 


HEAVY LOADS ? EASY! 3 
B My STEEL CABLES ADD POWER, 
REDUCE STRETCH AND 
IM SUPER-7-STEEL.. = 


| |SHINE.180°F IS JUST 
COMFORTABLY WARM FOR. 
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\ 
Wye A 
AL =) \)DONT BOTHER NE. 
HOT- RUNNING DRIVES ARE WHERE 
=< — | SUPER-7 HEART RESISTING THATS ME) 
rays to make ALLIS-CHALMERS Yours 
DRIVE HEADQUARTERS 
Texrope Super-7 V-Belts result from the cooperative research of two great companies—Allis-Chalnters and B, F, Goodrich—and are sold exclusively by A-C: , 


(/ PACITORS REDUCE YOUR KVA DEMAND 


‘The capacitors reduced the demand of our welders from 150 kva to 54.6 kva. 


A serious wiring and power-factor problem within our factory was solved, 
and a bad light flicker was eliminated.” 


THY BOOST A CIRCUIT'S LOADABILITY 


‘The 90 kva of capacitors increased our capacity 30 per cent. We’ve been able 
to connect more motors, without adding to wire, main switch, fuse, or trans- 
former capacity.” 


. An Illinois engineering firm 


.. A Nebraska iron foundry 


THEY IMPROVE VOLTAGE AND PERFORMANCE OF EQUIPMENT 


‘Voltage improved . . . power factor now unity . . . production speeded up . 
lighting flicker eliminated. r . A Michigan steel company 


THEY REDUCE YOUR POWER COSTS contains « 


“With a total expenditure of $13,000 our savings have semagell $1000 
monthly.” 


THEY SAVE MATERIAL 


“Almost 50,000 pounds of critical material would have been required if new 


circuits had been added. With capacitors, only 4000 pounds of material was 
needed.”’ 


. An automobile manufacturer, Detroit 


. A Midwestern paper manufacturer 


THEY EASE RECONVERSION PROBLEMS 


Capacitor equipments are assemblies of small, compact, individual units, 
easy to connect or disconnect, easily regrouped and moved to new locations— 


to serve your peacetime loads. They may make it unnecessary for you to re- 
locate other heavier electric equipment. 


PYRANOL 
CAPACITORS 


<@CAPACITORS AUTOMATICALLY SWITCHED—The Alllied 
Mills, Inc., Buffalo, N. Y., put in three banks of Pyranol 
capacitors totaling 200 kva to correct a bad power-factor 
condition that affected 1136 hp of motors. One bank 
has a hand-operated switch; the two other banks have 
automatic switches, actuated by a current transformer 
and relays, which connect or disconnect the capacitors 
with the rise and fall in the kva demand. 

If your plant’s power system is fully loaded — 
or overloaded —and is operating at low power 
factor, ask your G-E representative to estimate 
how much your circuit capacity can be increased by 
Pyranol capacitors. Or write for Bulletin GEA-77. 


General Electric Company, Schenectady 5, N. Y. 
*Reg. U.S. Pat. Off. 
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NO-BLO TUYERE? 


TUYERE, though small, is a mighty im- 
portant part of a stoker. Things can 
happen to it which defeat the purpose of fuel 
fring equipment—the generation of steam— 
continuously and at low cost. 

The tuyere now available on Taylor Stokers 
dimaxes many years of development—and 
answers the requirements of cold or preheated 
air. Its use, under severe conditions, has shown 
a increase in efficiency, in life, and in fuel 
burning rate at the same time accompanied 
by a lowered maintenance rate. 


These are 6 specific reasons for this: 
] Improved design of air channels and air discharge 
_—more finely divided streams of air. 


Locking lug removed from nose—fastening re- 
mains intact even if nose is burned away. 


)\ High ratio of cooling area to heat absorbing area 
—means a cooler tuyere and longer life. 


_ Less horizontal area per tuyere—smaller steps— 
) less resistance to movement of fuel bed. 


. Fewer burnouts and longer life because of unique 
) undercut fin construction. In the No-Blo design 
» the fins terminate before reaching the edge of the 
tuyere toe, forming a peripheral air channel 
when slag blocks the air vents. Thus continuous 
_ proper air flow and air cooling is assured. 


) Greater coal burning capacity—less replacement 
expense. 


Yes, the No-Blo Tuyere is just one of the 
atures responsible for the efficient, reliable 


team at low cost. But it is an important one. 


eration of the Taylor Stoker in generating 


JUDGE THE SELECTION OF FUEL FIRING 
EQUIPMENT BY THESE TWELVE POINTS 


RELIABILITY—the ability to operate with 
outage and standby 
equipment. 


2. CAPACITY—the ability to provide ade- 
quate prime capacity ratings, with sufficient 
reserve capacity for emergencies. 


3. MAINTENANCE—the ability to operate 
continuously with minimum repair costs. 


4. FLEXIBILITY—the ability to follow the 
steam demand upward or downward .. . 
quickly and without sacrificing efficiency. 


5. ENCY—the proved dollar effi- 
ciency (total cost of steam production) as 
shown by actual performance in similar 
installations. 


6. OPERATION —the ability to operate con- 
tinuously, the number and type of opera- 
tions required, the ease of combustion 
adjustments, etc. 


7. ADAPTABILITY — the ability to meet spe- 
cial and limiting conditions, present and 


future—structural limitations, utilization of 
present equipment, growth and change of 
power service demands. 


8. FUEL FLEXIBILITY —the ability to burn 
efficiently and easily fuels from manysources 
having widely varying characteri 


9. REFUSE DI —the ability to eco- 
nomically eliminate ash or refuse and the 
opportunities of disposal at low cost, no 
cost, or profit. 


10. STACK DISCHARGE—the practical 
elimination of “smoke nuisance” without 
special equipment. 


11. SPACE REQUIREMENTS — the ability 
to conform to existing or future space limita- 
tions, to short and wide or long and narrow 
furnaces. Also the accessibility of Cotmpo- 
nent parts for maintenance and operation. 


12. OBSOLESCENCE —the adaptability of 
the equipment toward possible future mod- 
ernization with minimum of complication 
and outage. 


A-E-CO TAYLOR STOKERS ¢ LO-HED HOISTS 
HELE-SHAW FLUID POWER + MARINE DECK AUXILIARIES 


ENGINEERING COMPANY 


° PENNSYLVANIA 
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REASON NO. 3 
FOR USING 
GEARMOTORS 


GEARMOTORS SAVE 


Gearmotors can be installed easily and 
quickly . . . with definite savings in time, 
trouble and expense. Once out of the crate, 
they’re mounted and in operation with a 
minimum of time lost. 

No other type of speed reduction is as simple 
to put into operation . . . because a gearmotor 
combines motor and speed reducer in one 
compact, easy-to-handle unit. It mounts on a 
single foundation, or directly on the machine 
to be driven, with no more expense than mount- 
ing a single motor. No complicated figuring is 
required .. . no time-consuming aligning and 


adjusting of many separate units. 


INSTALLATION TIME. ‘AND EXPENSE 


Gearmotor installations save time because 
there are no belts, pulleys, open gears, guards 
or other pieces of equipment to be mounted or 
aligned separately. A recent typical installa- 
tion of a splashproof gearmotor on a grain 
unloader saved $200 because the gearmotor 
made the housing and countershaft unneces- 
sary. 

Ask your Westinghouse representative about 
this and the many other basic advantages of 
gearmotors. All of these are discussed in detail 
in a new handbook, ‘‘Gearmotor Applications”. 
Ask for B-3218. Westinghouse Electric & 


Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa. 
j-07223 


REASON NO. 1—GEARMOTORS SAVE SPACE ° 
REASON NO. 2—GEARMOTORS SIMPLIFY SELECTION, ORDERING, DELIVERY 


Westi nghou 


One of a series sponsored by Westinghouse 
to promote the use of gearmotors 


PLANTS IN 25 CITIES . 


OFFICES EVERY WHERE 
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WHY INSTALL WESTINGHOUSE 
GEARMOTORS? 


are 
10 good reasons 


1. FEWER PARTS TO WEAR. The simple, efficient, design 


employs a minimum of moving parts. 
A=This single-reduction gear-" 
2. BPT ““TOUGH-HARD”’ GEARS AND PINIONS. This 
exclusive Westinghoyse heat-treating method ‘“‘tough- 
hardens” teeth for maximum resistance to shock and 


impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open... 
totally-enclosed . . . splashproof . . . explosion-proof—to 
meet changes in operating conditions quickly and, easily. 


4. INTERCHANGEABILITY OF PARTS between unit types 
reduces your parts’ replacement stock by 40%. 
5. HIGH EFFICIENCY of gearing parts assures full motor 
E—Deuble-reduc- 


horsepower at output shaft : : . only 2% power loss for 
gearmeter evail- 


in standerd ratios : each gear set. 
31.2:1 te 58.3:1, 
sive, 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance to 
twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to make gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are under 
the gear case . . . placing support next to the gearmotor 
load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design... manufacture... 
and service. Westinghouse builds both motor and the gears. 


4) ic a 10. MEET A.G.M.A. STANDARDS. Westinghouse Gear- 
até. ih. : motors are specifically designed and built to meet 
«Se aie A.G.M.A. standards... easy to order and match to the job. 
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eet a different combination of requirements — 

which have demonstrated through actual survey, 

their complete suitability for 90% of all installations 
covered by C-E contracts of recent years. 

These three simplify for you the problem of stoker 
selection to one of merely determining which type 
is the answer to your conditions of steam load, boiler 
design, and available fuels. With that done, you can 
be sure of reliable performance, durability, and low 
maintenance by entrusting your requirements to C-E. 
For embodied in each of these three designs are all 
the “know how” and experience gained from the in- 


H- are three stoker designs — each developed to 
m 


stallation of over 18,000 stokers of every type, above 
residence size, to serve approximately 5,000,000 rated 
boiler horse power. 

Comprehensive as these three types are, the C-E 
line includes other designs which round out the most 
complete line of stokers offered by anybody anywhere. 
So if your installation falls outside-the 90% and within 
the remaining 10%, you will certainly find the answer 
to your needs among modern C-E designs of Multiple 
Retort, Travelling Grate, and Chain Grate Stokers. 

N6w is none too soon to plan for your new post-waf 
installation or needed replacements. A C-E engineer 
will be glad to discuss your problem with you. 4-829 


200 MADISON AVENUE 


NEW YORK 16, 


GE PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSTEMS AND STOKERS; ALSO SUPERHEATERS, AT, AND AIR HEATES 
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Approximate Application Range — 150 
boiler hp to largest units suitable for stoker 
firing. A simple, rugged stoker designed to 
burn a wider variety of fuels than any other 
type of mechanical firing. Hopper, feeding 
and distributing mechanism, variable-speed 
drive and motor are combined in a compact 
unit. Rotating spreader blades feed coal into 
the furnace in crisscrossing streams which 
assure uniform distribution. Fines are burned 
in suspension and the rest of the coal is 
burned on a grate — stationary or dumping 
type. Grate surface is zoned for regulating air 
admission and to facilitate cleaning. 


Approximate Application Range — 150 to 
600 boiler hp. A single-retort, underfeed 
stoker designed to burn a wide variety of 
bituminous coals. Ram feed is supplemented 
by a reciprocating sliding bottom. Grate sur- 
face consists of hollow, air-cooled grate bars, 
alternately fixed and moving, to condition 


the fuel bed and assure its steady movement 
toward the dump trays. Air supply under 
zoned control with provision for introducing 
air over the fire. Steam or hydraulic drive. 


Approximate Application Range — 20 to 200 | 
boiler hp. A compact, self-contained unit 
offering all the advantages of underfeed 
firing. Moving grate bars assure lateral dis- 
tribution of fuel and maintain a clean porous 
fire. Cantilever dump grates of non-avalanch- 
ing type simplify ash removal. Integral 
forced-draft fan, with vortex inlet control, 
permits positive regulation of air-coal ratio. 
Sixteen rates of coal feed through variable- 
speed transmission. Automatic control is 
standard equipment. Timken bearing 
equipped. Alemite lubrication throughout. 
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TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT—C 
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for War Movement 


a on spur tracks along a main rail line, locomo- 
tives by the hundred await use in liberated territory... their 
dependable power a guarantee of rapid movement of sup- 
plies for our fighting men. 

In steam locomotives, as in all types of steam generating 
plants, effective lubrication is a “must” for continuous, full- 
power output. That’s why, when plant engineers order 
lubricants today, so many of them specify Texaco. 

Whatever the steam temperature or pressure, in engines 
old or new, there is a Texaco steam cylinder oil that will 
atomize completely, adhere to cylinder walls, separate 
rapidly from exhaust; assure quiet operation and low oil 
consumption. 

Texaco lubricants have proved so effective in service they 
are definitely preferred in many fields, a few of which are 
listed below. 

Texaco Lubrication Engineering Service is available to 
you through more than 2300 Texaco distributing points 
in the 48 States. The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


in the U. S. is lubricated with Texaco 
than with any other brand. 


THEY- PREFER TEXACO 


* More revenue airline miles in the 


STEAM 


1944 
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U. S. are flown with Texaco than with 
any other brand. 


* More buses, more bus lines and 
more bus-miles are lubricated with 


Texaco than with any other brand. 


* More stationary Diesel horsepower 


x» More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated 
with Texaco than with all other brands 
combined. 


%* More locomotives and railroad cars 
in the U. S. are lubricated with Texaco 
than with any other brand. 
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—COMELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 


COMBINATION 
STARTER 


Combination starter and push- 
button station on a press 


G-E COMBINATION STARTERS AT WORK 


. 
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For reliability of 
operation, com- 
bination starters 
with dust-tight 
enclosures 
grain elevator 


OU no longer need buy a separate de- 

vice for each function of motor control. 
Now you can get combination control—in a 
variety of enclosures to meet every operating 
condition. This control combines a motor- 
circuit switch and a magnetic starter in one, 
compact, easy-to-mount unit. 
By using these starters you profit five ways: 
1. Quick Selection—By ordering one factory 
co-ordinated unit instead of two, you can save 
time. You just specify the motor rating and 
indicate the type of motor-circuit switch you 
want and the type of application you have in 
mind—we’ll send you the starter you need. 


2. Reduced Installation Time— Users of com- 
bination starters report a 50 per-cent reduc- 


®P* Combination starters (on wall at left) installed in a pump room 


FOR MOTOR CONTROL 
AND PROTECTION 


tion in mounting time and a 40 per-cent 
reduction in wiring time. 


3. Motor Protection——With G-E combina- 
tion starters, you’re sure that the rating of the 
motor-circuit switch or breaker matches that 
of the magnetic starter with which it is to be 
used. The co-ordination of thermal overload 
relays with the fuses or breakers affords com- 
plete motor overcurrent protection under any 
condition of operation. . 


4. Greater Safety —The motor-circuit switch, 
being in the same case with the magnetic 
starter, is mechanically interlocked with the 
cover. Thus the cover cannot be opened while 
there is power on the starter. ‘ 


5. Less Space Required— 
Combination starters take 
less mounting space than 
separately mounted safety 
switches and starters. 


These starters are also 
available for high-voltage 
starting. For further in- 
formation on combination 
starters write to your local 
office for Bulletin GEA- 
3715. General Electric 
Company, Schenectady 5, 
New York. 


Every week 192,000 G-E employees 
purchase more than a million dol- 
lars’ worth of War Bonds 


GENERAL ELECTRIC 
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IRON FIREMAN cuts 
Steam Costs 33% 


EST FOODS, INC., of Chicago, cut fuel 
costs one-third after installing Iron 
Fireman Pneumatic Spreader stokers. In actual 
figures, the cost for the first three months of 
1943 was $14,446.71. For the same period of 
1944 the cost of Iron Fireman fired coal was 
$9,543.91, a saving of over $1,600.00 a month 
for approximately the same power output. 
Iron Fireman maintains a steady, even 
steam pressure, even though steam demands 
for processing in the Best Foods plant are 
extremely variable. 
Operating economy of Iron Fireman Pneu- 
matic Spreader stokers is due to two factors: 


Plants: PORTLAND, OREGON ; CLEVELAND, OHIO; TORONTO, CANADA 


FIREMAN 


Automatic Coal Stoke! 


36.06 to 24.95, 


- Pneumatic Spreader stokers yield further econ- 


steam costs dropped 


Per 1000 pounds 


(1) The Iron Fireman Volumeter keeps the 
vital fuel-air ratio under constant automatic 
control, resulting in high combustion efficiency; 
(2) Ability to use a very wide range of coals, ™ 
including sub-bituminous and lignite, gives a 
decided advantage in cost and availability of 
fuel to the user. 


The unusual adaptability of Iron Fireman 


omies. Coal pick-up sections may be located 
anywhere within a 30-foot radius of the boiler 
front, or on another floor level. This saves 
labor, and often avoids a heavy investment 
in coal handling equipment. 
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THE IRON FIREMAN 
PNEUMATIC SPREADER STOKER 


The principle of the Iron Fireman Pneumatic 
Spreader stoker is illustrated above. Steam 
size coal is metered from the hopper or main 
coal bunker to transfer housing, where coal 
is picked up by pneumatic conveyor and 
delivered to furnace. The conveyor nozzle 
accurately spreads the larger particles of 
coal over the entire grate in a shallow, uni- 
form fuel bed. The preheated fines burn 
in suspension, reducing the cinder carry-over 
and greatly improving the combustion effi- 
ciency and responsiveness, as compared with 
other stokers which do not preheat the fuel. 


Adjuster 
Coal Nozzle 
Farced Otaft fan Meter 
Transfer Reusing 

ae 
Codveyer. Fan Housin 
Conveyor Fan Meter 


FORCED DRAFT FAN 


ENGINEERED INSTALLATIONS. 
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BOILER ROOM IN CHICAGO 
PLANT OF BEST FOODS, INC. 


Uncluttered boiler fronts, typical of Iron 
Fireman Pneumatic Spreader installations 
are shown above. The coal conveying pipes 
pass overhead, descending to the nozzle level 
in front of the boilers. The insulated pipe 
seen in both photographs is the preheated 
air pipe which withdraws hot gases from the 
upper part of the furnace for preheating the 
fuel. The coal pick-up sections (photo at 
left) feed directly from the main coal bunkers. 
Also visible are the forced draft fans, which 
in this installation are connected to the 
plenum chamber through underfloor ducts. 


Iron Fireman maintains a highly competent 
engineering staff manned by combustion engineers of long practical experience. Every Iron 
Fireman installation is engineered to achieve the highest possible efficiency for that particular 
job. Write to IRON FIREMAN MANUFACTURING COMPANY, 3274 West 106th Street, Cleveland, # 
Ohio, for free book on Pneumatic Spr-ader firing. Upon request, Iron Fireman will make an 
engineering survey of your boiler room without obligation. 
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Boiler Meter 


@ The new Republic Boiler Meter provides, 
in one instrument and on one chart, all the essential 
information concerning boiler performance regardless of 
the size or type of boiler, kind of fuel or method of firing. 


The meter indicates, records, and integrates steam 
flow from the boiler and records rate of air flow for 
combustion. When the correct amount of air for maxi- 
mum combustion efficiency is being supplied the air 
flow pen will record coincident with the steam flow pen, 
regardless of the load being carried by the boiler. 


A third pen recording flue gas temperature (or steam 
pressure) can be added thereby providing the operator 
with complete information, on one 12-inch chart, rela- 
tive to the performance of the boiler at any given time. 


The Republic Boiler Meter is primarily a_ boiler 
operating guide. The two records, steam flow in red and 
relative air flow in blue, tell the operator instantly 
whether correct combustion and furnace conditions 
exist, thereby enabling him to correct faulty conditions 
when they occur. 


Meter assembled as one unit 
on rack ready for calibration. 


ON ONE CHART O 


Meter assembly can be eas- 
ily removed from the case. 


STEAM FLOW 
AIR FLOW 

TEMPERATURE 
OR PRESSURE 


The Republic Boiler Meter consists of a standard 
Republic electric steam flow recorder and integrator 
and an oil sealed, bell type air flow element. 


The air flow element consists of an oil sealed bell in a 
sealed chamber. The motion of the bell is transmitted 
through a diaphragm seal. This arrangement permits 
the use of a single bell—the high pressure being applied 
to the top of the bell and the low pressure under the bell. 
This arrangement also excludes air and dirt from the oil. 
The motion of the bell is transmitted to a cam system 
which extracts the square root, or when adjusted for a 
particular installation, compensates for chimney action 
and variable excess air requirements. The air flow pen 
is attached to the cam system with an adjustable link- 
age which permits changing the steam flow air flow 
ratio as conditions may require. 


The entire operating mechanism is housed in a rugged 
steel case and can be easily removed as a single unit by 
merely loosening two anchor bolts and disconnecting 
the two air connections. The meter may be either wall 
mounted or flush mounted on a steel panel. Write for 
Bulletin No. 420. 


Meter with door open showing accessibility 
of all adjustments and working parts. 


222 Diversey Parkway 
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Republic Flow 


Meters Co. 


Chicago 47, Illinois 
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SALT 


Encrusted with chemical salts, this Tri-Clad motor 
_continues to drive a pump without breakdown of — 
its insulation. In almost every industrial plant, motors 
are called upon to keep going under conditions 
which try their endurance to the limit. It may be in 
‘a plating room, or on an exhaust fan, or in a wet 
sub-cellar, or — as in this case — in connection with 
chemical processing. In emergencies, open motors 
may face conditions for which good engineering 
practice would require totally enclosed construction 
— conditions which tend to corrode the frame and 
attack the insulation. Endurance of Tri-Clad motors: 
under such conditions results from tests like the one 

described below. 


Salt-spray test of 72/ C/AD motors gives 
assurance of long life in severe service 


Nn this accelerated life test to determine the ultimate 
J endurance of their insulation, the motors are operated 
to failure under one of the worst possible combinations 
of conditions, They are continually exposed to a 2% 
salt-water spray, while operating on a duty cycle of 
3 minutes on and 37 minutes off. (These repeated 
voltage surges impose greater stress on the insulation 
than would continuous operation.) Tests are run on 
all new insulations developed, and as a production 
check on motors taken at random off the assembly 
lines. Because of their endurance under this severe test, 
among others, Formex* wire and Glyptal* bonding 
material were chosen for Tri-Clad insulation. 

*Reg. U.S. Pat. Off 


Left: Conical hoods 
cover the tanks in 
which these salt-spray 
tests are conducted. 


750-240-R0a0) 


GENERAL 


Every week 192,000 G-E employees purchase more than a million dollars’ 
worth of War Bonds, 
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is the Practical Way 


To Elevate Coal 


Demonstrating That There’s 
No Single Solution to All 
y Coal Handling Problems 


) What is the best way to handle coal 
! ata power plant—belt conveyor, 
a bucket elevator, enclosed conveyor- 

elevator, skip hoist? 


In the case shown, the skip hoist 
does the bulk of the work. Its selec- 
tion as the most practical of the many 
types of elevating equipment avail- 
able was based on a thorough study 
of all the problems involved at this 
specific plant. As a result, coal is being 
handled rapidly at low cost per ton. 


What this example emphasizes is 
the fact that each handling problem 
calls for a specific answer. That’s the 
reason you are urged to lay your prob- 
lems before a competent, unbiased jury 
of experts—the S-A engineering staff. 
With access to all types of conveying 
and elevating equipment (all made by 
S-A), they are in a position to recom- 


This photo shows a power plant, coal handling system consisting 
mend the exact system you need for . of a double bucket skip hoist, a pan feeder and belt conveyor, 


sitllins handling efficiency. Write us. all of which were furnished by Stephens-Adamson. 
today for the whole S-A story. 
TTEPHEN DAMSON 


PRIDGE WAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. x BELLEVILLE, ONT. 
a 


‘HANDLING EQUIPMENT | 


ULK MATERI 
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Scovill Tube News 


Vol. 2 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


No.7 


Corrosion and Protection 


Scovill Engineers Continue a 
Discussion of Condenser and 
Heat Exchanger Tube 


Corrosion 


The following information, selected 
from Scovill’s new “Condenser Tube 
Booklet”, follows a description of Types 
of Tube Corrosion which appeared re- 
cently in this space. 


STRESS CORROSION 
CRACKING 


The following definitions, taken from 
A. S. T. M. Specification B154-41T 
cover the types of cracking which are 
classified under the above headings: 


(a) Stress Corrosion Crack: A crack 
due to the simultaneous action of 
externally applied tensile stress and 
certain specific corrosive media 
(usually ammonia plus moisture). 
This type crack occurs with little or 
no deformation of adjacent metal. 


(b) Season Crack: A crack due to the 
simultaneous action of residual ten- 
sile stress and certain specific cor- 
rosive media (usually ammonia plus 
moisture). This type crack occurs 
with little or no deformation of ad- 
jacent metal. 

(c) Applied Stress: An external stress 
due to a force from without the mass 
of the unit part and usually the re- 
sult of assembly operations. Weld- 
ing shall be considered as assembly 
operation. 

(d) Residual Stress: An internal stress 
inherent in the mass of a body in its 
unit form (not an assembled unit), 
usually as a result of cold working. 


It is evident from the above informa- 
tion that stress-corrosion cracking or 
season cracking of certain copper alloys 
is due to (1) stress and (2) corrosion by 
specific reagents. Cracking of this type 
is usually confined to alloys of Copper 
and Zinc containing less than 85% cop- 
per. Unless otherwise specified, con- 
denser tubes are finish annealed and are 
not in a condition to season crack during 
storage or service. Most specifications 
covering tubes require a mercurous- 
nitrate test on samples from each lot of 


tubing as an insurance against season 
cracking of the tubes in service. 


CORROSION-FATIGUE 
CRACKING 


Fatigue of metals is the action which 
takes place in metal parts which are sub- 
jected to repeated stress during their 
service life. Failure of metals by fatigue 
cracking occurs at stresses well below 
the static ultimate strength. Fatigue 
failures are characterized by suddenness 
and by the absence of general deforma- 
tion of the piece which failed. Condenser 
and heat exchanger tubes which are sub- 
jected to considerable vibration or other 
cyclic stresses in service may fail as a 
result of fatigue or corrosion fatigue. 
Corrosion of the metal lowers its fatigue 
resistance so that corrosion, acting 
simultaneously with fatigue stresses, 
often leads to premature or accelerated 
cracking. It is also interesting to note in 
this connection that repeated stressing 
of metals may accelerate corrosion; it is 
probable that the cyclic stresses acting 
on the metal cause cracking of the pro- 
tective film at highly stressed areas, ex- 
posing fresh metal surfaces to corrosion; 
this action, in turn, would increase stress 
concentration at such stressed and cor- 
roded areas and might result in early 
fatigue cracking and failure. 


EFFECT OF SERVICE 
CONDITIONS 


It is always good practice to place 
Condenser Tubes in service under condi- 
tions most favorable for the formation 
of protective and continuous films on 
their surfaces. There is sometimes no 
choice in this matter but, in other cases, 
advantage can be taken of favorable 
operating conditions for the initial serv- 
ice of the tubes. As an example, it has 
already been pointed out that temper- 
ature is an important factor in corrosion; 
it is evident, therefore, that new tubes 
which are placed into service during the 
winter months when water and at- 
mospheric temperatures are low, should 
have a better opportunity for building 
up a protective film over their surfaces 
than tubes which are installed and 
started in service during the warmer 


months of the year. Again, water sup. 
plies, in some cases, are known to be 
more corrosive during certain particular 
seasons and, for this reason, the placing 
of new tubes in service during such 
periods should be avoided if possible. In 
the case of ship condensers, Bengough 
(I. Inst. Metals, Vol. XXVL — pag 
433) has called attention to the fact that 
tubes are most sensitive to adverse con. 
ditions when newly placed in a condenser 
and should not be exposed to waters 
known to be dangerous during their 
early life. This precaution could not be 
followed generally but could be con. 
sidered in some cases as, for instance, 
when a choice might be made between 
ports where ships could be docked for re- 
tubing; in such cases it would be aé- 
visable to choose the location where least 
contamination of the water by industria 
wastes, sewage, etc. is experienced. 


SUGGESTED METHODS 
OF TUBE PROTECTION 


Electrolytic or Electro-Chemical 
Method 


Processes have been developed and 
used for the protection of tubes in 2 
heat exchanger by the use of an external 
electric current applied in such a way 
that the tubes are cathodic. Anodes usu: 
ally consist of blocks of cast iron in- 
serted in the spaces at either end of the 
condenser. Current of the order of 0.02 
amperes per square foot of tube surface 
is passed through the system. In some 
cases good results have been reported for 
this process but in other cases little or no 
benefit has been gained by its use. 
Where corrosion of condenser tubes has 
seemingly been retarded by this method, 
it has been suggested that iron com- 
pounds, formed at the anode of the 
system, are precipitated on condens¢’ 
tube surfaces and form protective films: 
if this is the case, anodic corrosion rathe' 
than cathodic protection retarded tube 
corrosion. The use of zinc plates * 
blocks, galvanically coupled with tubes 
is a practice somewhat analogous to the 
electrolytic method of protection 4 
though in this case a very low E.MF.5 
generated by the zinc-brass couple. Rt 
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sults ootammed by this method have been 
disappointing as a whole. Here again im- 
provernent in condenser tube life may be 
noted in some installations but this may 
be due not so much to cathodic protec- 
tion as to the introduction of zinc 
compounds into the circulating media 
and their subsequent deposition on the 
tube surfaces as a. protective film. 


TINNING OF BRASS 
CONDENSER TUBES 


Under certain service conditions, a tin 
coating on brass condenser tubes has 
materially extended the life of the tubes. 
The protection which is obtained by 
such a coating would depend on (1) its 
thickness and (2) on the type of deposit, 
ie, whether continuous and free from 
pores, pits, etc. When the tin is removed 
at any area as a result of abrasion, cor- 
rosion, etc., or when the coating is 
porous or discontinuous, accelerated cor- 
rosion of an electro-chemical nature may 
take place at exposed areas, the coating 
of tin then acting as an accelerative 
rather than as a retarding agent to the 
corrosion of the brass. The use of tin 
coated tubes at the present time is con- 
fined more or less to special applications 
where tin is known to have excellent 
corrosion-resistant properties. 


PAINTING OF TUBES 
AND TUBE ENDS 


The application of certain bituminous 
or other suitable paints or cements to 
tube surfaces has had extensive use as a 
protection against corrosion. Painting 
is usually limited to tube ends which 
have corroded as a result of impinge- 
ment attack but occasionally paints have 
been applied to the entire interior or ex- 
terior tube surface. The paint may be 
either brushed or sprayed. Before ap- 
plication, however, the tube surfaces 
must be thoroughly cleaned and dried 
as, otherwise, the paint would not ad- 
here properly and might blister and 
peel. Painting of the entire tube would 
decrease the thermal conductivity ma- 
terially and would, therefore, reduce the 
efficiency of the unit; painting of the 
tube ends, however, has a_ negligible 


THIS IS NUMBER THIRTEEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 
and hea: exchanger tubes. 


effect in heat transfer. In cases of severe 
“end corrosion” of tubes, paint would 
have to be applied periodically for the 
most satisfactory results. There have 


been many reports in the literature of 


the beneficial effect of painting of tubes 
even after the tubes have shown serious 
corrosion. 


USE OF METAL OR 
PLASTIC INSERTS 


Metal inserts and, more recently, in- 
serts of plastic composition, have been 
used very successfully to protect tube 
ends against corrosion. For best results, 


these inserts should fit snugly and should 


preferably be held in place by a cement 


so that they do not become loose and 
fall out of the tubes. They should also be 
tapered so that no appreciable shoulder 
exists at the end of the insert inside of 


the tubes. The inserts should not pro- 


trude into the water boxes but should 
preferably have a flared end which 
would fit reasonably close against the 
tube sheet: this precaution is necessary 
to avoid turbulence of the water. The 
use of inserts is usually limited to instal- 


lations where tubes show definite evi- 


dence of severe inlet end corrosion and, 
in this application, they have proven 
to be economical in extending tube life. 


FURTHER INFORMATION 
IN FREE BOOKLET 


The Scovill “‘Condenser Tube Book- 
let”’ serves to bring into the hands of 


condenser and heat exchanger tube 
users the accumulated experience of 
Scovill engineers who have specialized 
in this field. Readers can find valuable 
information on such subjects as: 


Tube Corrosion: types (with char- 
acteristic specimens illustrated in 
natural color), causes and methods 
of protection 


Selection of Tube Material 
Composition and Properties of Tube 
Alloys and Common Metals 
Installation Methods 
Specifications 

Methods of Production 


Also included are such useful data 
tables as those on gauge sizes, conver- 
sion factors, formulas and physical 
constants, etc. 


THIS IS ONE OF THREE 
SCOVILL SERVICES 
YOU CAN USE 


The information contained in the 
“Condenser Tube Booklet” is illustra- 
tive of Scovill’s Service in Manuals, 
through which Scovill’s specialized 
knowledge is shared with its customers. 
Service in Metals covers the develop- 
ment of new alloys and the prescription 
of specific metals for individual condi- 
tions. Service in Men is the on-the-spot 
recommendations rendered by Scovill 
engineers who will assist on new instal- 
lations to help you obtain maximum 
efficiency or will investigate trouble 
cases to locate the source and suggest 
the cure. When you think of condenser 
tubes, think of Scovill’s Three Services. 


For free copy of Scovill ‘Condenser 
Tube Booklet’, write Scovill Manu- 
facturing Company 13 Mill St., Water- 
bury 91, Conn, 


MANUFACTURING COMPANY 
WATERBURY, CONN, 


SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals...Service in Metals...Service in Men 
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T his recent reception in Washing- 

ton, General DeGaulle and General 

f Pershing were deploring the havoc of the 
war and hoping some good might result. 


DeGaulle remarked that perhaps Mahomet 

Waren. had something when he ventured the 
\ 
\ ) statement: 


“Without war, the world would 
be ina condition of stagnation.” 


It is a sad commentary on human iner- 

. tia that men must wait until the gun is 
jabbed in their ribs before they will stir 
themselves to great effort. 


But it seems a fact that men usually 
wait for a crisis before they get bold and 
take hurried recourse to the best means 
for liberation. 


rt Even today, some business men are 
»} waiting for the pointed guns of competi- 
M = tion before taking action. And others... 


‘ 
- | 
then he thought to himself, 
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LOOK, GENERAL, how some are beating the gun of competi- 
tion through recourse to this Lincoln Arc Welding equipment: 


Geater: THE NEW LOW-COST “SHIELD-ARC” WELDER 


dependable, versatile engine driven 


ser for shop or field use . . . for LINCOLN ELECTRODES: 


fabrication, construction or mainte- 35 types for every essential welding 


nance welding applications of all kinds. requirement . . . for mild steel (world- 


“Job Selector” provides known TYPE famous ‘‘Fleetweld’’) . . . for alloy 


of welding arc to match every job and steels .. . for non-ferrous metals... 


same adjustment sets engine speed at for hard-facing . . . for cast iron. 


proper minimum rate. Look for the 3 dots .. . the sign of 
Rated 200-Amps. Capacity for heavy genuine Lincoln Electrodes. 


overload when required. Full details and procedures in “Weldi- 


Full details in Bul. 312-C. rectory,”’ Bul. 402. Free on request. 


THE LINCOLN ELECTRIC COMPANY e@ CLEVELAND 1, OHIO 


HY WAIT ‘TIL YOURE CORNERED?” Ze says 
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FAIRFIELD 


© To meet the specific needs of your plant 
for efficient, clean, automatic coal and ash 
handling FAIRFIELD offers its vitrified tile 
silo and handling systems. 


This system can be furnished with a single 

silo — two silos — bucket elevator or skip 

hoist and a conveyor or weigh larry 

for distribution according to your 

needs. With any of these the coal js 

handled automatically from car to 
storage to stoker or pulverizer. 


The location of the silo outside the 
building and the fully dust proof dis. 
tributing system makes for a clean 
boiler room. The vitrified tile silo 
keeps moisture out. The silos each 
hold from 100 to 500 tons—depend. 
ing upon diameter selected—!2 to 
24 feet. 


The Skip Hoist below is handling 50 tons 
of coal an hour. The Bucket has a 60 
cu. ft. capacity and a lift of 102 feet. 
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The Fairfield system may also include the 
clean, efficient disposal of ashes. At the 
right is shown an outside tile bunker into 
which the ashes are delivered by means of 
a covered conveyor and bucket elevator. 
A discharge gate in the bottom of the 
bunker permits trucks to back under bunker 
for loading by gravity. The _ illustration 
directly below shows ash hoppers with gates 
under 1500 H.P. Chain Grate Stoker which 
are installed directly below the boiler room 
floor—capacity each hopper 530 cu. ft. 
Cars are used to pick up ashes, siftings and 
soot as they are discharged. The cars usu- 
ally dump into a skip hoist which delivers 
them to an outside ash bunker. 


Directly below is illustrated a screw con- 
veyor delivering coal from 320-ton out- 
_ side silo to four stokers—coal is weighed 
by an automatic scale. 


COAL AND ASH 
HANDLING EQUIPMENT 


THE FAIRFIELD ENGINEERING c0.- MARION, OHIO. 


‘BUILDERS OF COAL AND ASH HANDLING EQUIPMENT 


POWER November, 1944 


cL | 
— 
4 
41 


BECAUSE 


"No Seat to Score, 


Heat-treated steel! stem. 


Nitralloy Plunger and lower 
Follower Gland. Brinell hard- 
ness 1100 (upper Follower 


Yarway Type C Seatless Tandem 
Blow-Off Valve {angle valve Fig. 
3910, straightway valve Fig. 3912) 
for pressures up to 600 Ibs. 


An Glend, chromium plated steel). 
Cast Stee! Body and Yoke. 
J Leminated pecking ring with 
We 


Wear and Clog with 


Mud, Scale and Dirt” 


More than a quarter century ago, Yarway introduced 
their Seatless Blow-Off Valve and said—‘No seat to 
score, wear and clog with mud, scale and dirt.” Power 
plant operators, harassed by continuous trouble and 
expense with conventional valves—welcomed the 
Yarway as the answer to their troubles . . . purchased 
them, watched them, standardized upon them. And 
the Yarway Seatless design, in a relatively short time, 
became the most widely preferred blow-off valve. 


Today, after a quarter century of service, it still holds 
that distinction. Sound fundamental design...coupled 
with continuous mechanical and metallurgical research 
anticipating ever-new service requirements . . . makes 
the highly improved Yarway Seatless Valve of today 
just as good insurance against blow-down trouble and 
expense in today’s plants as it was in the plants of 
twenty-five years ago. 


There is a Yarway Valve for every pressure and pur- 
pose. Write for Catalog B-424 for pressures up to 400 
lbs. Catalog B-431 for higher pressures. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


Nitrelioy Plunger and lower Follower 
Gland, and Jaminated packing with stain- 
less steel inserts, add years to vaive life. 


Note ample space for free flow with ne projections 
or pockets te accumulate scale or sediment. 


Pressure surrounds Plunger making a fully bolanced 
valve, easy to operate regardiess of pressure. 
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distinctive 


We have made no mystery of Hall service. The developments 
of our research have always been published. Much of what 
we have learned is now common knowledge. Why, then, do we 
say that the Hall System is as distinctive as one’s finger prints? 

It is really quite simple. Hall System of Boiler Water Conditioning stands 


on 3 legs like a tripod. Each leg is of equal importance. Each is a peculiarly 
Hall creation. 


V/A Preventive Care. This is based on the sound theory that if you know how 
to read the signs right, if you do the right things at the right time, you will 
seldom experience an unscheduled boiler outage. This is a strictly coopera- 
tive program. You and a Hall expert work together. 


4 Laboratory Research. Heart and base of Hall theory is the conviction that 
scientific diagnosis is the one safe approach to a cure for boiler water evils. 
We have no faith in cure-alls or packaged remedies. That is why Hall field 
men are trained specialists not salesmen. 


Ss Continuity. One cannot keep a boiler operating at top efficiency by hit 
or miss observation. That is why we start a case history on each plant 
serviced. Constant, intelligent supervision is the only real protection. 


But the real way to appreciate the distinction between Hall service and 
any other is to watch it at work—in your own plant. To help you make that 
important decision let us look your situation over and tell you how we 
could do for you what we are doing for so many others. 


HAGAN 
HALL LABORATORIES - HAGAN BUILDING - PITTSBURGH 30, PA. BuRODin 
CALGON 


Hall Sewice in a Nutshell 


At your immediate disposal are placed the technical 
knowledge and facilities of the pioneering leaders in sci- 
entific boiler water conditioning. In addition, with your 
full cooperation, Hall Service: 


. Minimizes boiler outages caused by water. 
. Helps maintain highest efficiency. 

. Establishes non-embrittling water. 

. Minimizes carryover. 

. Prevents corrosion in boilers and associated equipment. 
. Prevents deposition in water lines and cooling systems. 


Cuhwn — 
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This is a rescue ship—designed to aid crippled sub- 

A N marines. Here it is, actually raising a sunken “sub” 

Crowded with machinery and gear, these ships have 

] no space to spare. Concentrated power is needed, and 

weight-saving power plant that “fills the bill” 


Afloat or ashore, these great ALCO heavy-duty engines 


ALCO Diesel Engines 


in dramatic application where mum power-per-pound in minimum space is required 


concentrated power is vital —plus truly remarkable endurance. ALCO leadership in 
the development of lighter-weight, higher-speed, heavy- 


meet every power need for any service where maxi- 


POWER November, 1944 


>. 
— 
Goat. . 
J 
% 
we 
gr 


duty Diesel engines made engineering history, and is 


recorded today in the performance of more than a 
million and a half horsepower of ALCO Diesel Engines 
now installed 


War demands still require every Diesel engine ALCO 

shops can build. Important lessons are being learned 

from the enormous severity of this war service. Be- 2 ALCO DIESEL ENGINES 
cause of these lessons, plus continuous ALCO research, ; For Universal Application 
better and better ALCO engines are today being planned 

and built on ALCO drafting boards, in ALCO laboratories 

and in ALCO shops, for your postwar benefit. 
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CLOSE-UP OF WELDED MONEL “SHOES” on impetler 
vanes of large salt water pump in the Long Beach plant of 
Southern California Edison Co., Lid. While some welds show 
cavitation after two years’ exposure to swiftly moving sea 
water, the Monel patches remain relatively smooth and fit 
for long additional service. 


TWO 48-INCH IMPELLERS, of manganese bronze, handle 
50,000 gallons of sea water per minute in each pump. Welded 
Monel shoes proved so successful in one pump that similar 
patches were recently applied to the impeller vanes of a 
second large pump. 


mickeL ALLOYS 


MONEL + “K” MONEL + “S” MONEL + “R” MONEL + “KR” MONEL + INCONEL + “Z” NICKEL + NICKEL + Sheet... Strip... Rod... Tubing... Wire... Castings...Welding Rod 
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The pump impeller illustrated circulates salt water as a 
cooling medium. 


It’s one of four used in two giant’ pumps in the Long 
Beach plant of the Southern California Edison Com- 
pany, Ltd. 


The pumps, in service for almost 17 years, are each ca- 
pable of handling 50,000 gallons of sea water per minute, 
and operate at 296 r.p.m. 


As the 48-inch manganese bronze impellers are exposed 
to salt water at high speed, the original vanes were dam- 
aged long ago by corrosion and cavitation. 

At first, repairs were made with bronze patches. These 
failed in a short time. 


Then, over two years ago, new patches of cast Monel 
were welded in as replacements on one pump’s impellers. 
Less than 100 Ibs. of Monel was necessary to repair each 
2000 lb. impeller. Since then, the impellers have given no 
trouble. Although some welds showed the effects of cavita- 
tion when examined a few months ago, the patches are 
relatively smooth and appear ready for many years more 
service. 

Recently, the second pump’s impellers were also fitted 
with welded Monel patches. 


Monel not only welds readily,* but both the weld and the 
repair part last. Combining strength, toughness and high 
corrosion resistance, Monel is uniquely fitted for power 
applications where all of these properties are essential. 


“Detailed welding instructions are given in our Technical Bulletin T-2—yours for the asking. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK 5, N.Y. 
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Allis-Chalmers’ new ‘“Magic-Grip” — fastest mounting and 
demounting sheave on the market — is removed from shaft in 


just 3 easy steps...saving you time, trouble, money. 


Remove three capscrews from Insert two capscrews in tapped Remove sheave from shaft. 
bushing collar. A handy wrench holes. As screws are turned, they Requires no mallet, no prying, no 
— supplied with each sheave — is become levers . . . automatically bulging muscles. You just slide 
the only tool needed to remove Allis- breaking tight grip of tapered split bush- the sheave off ... smoothly, quickly. J¢ 
Chalmers’ new““Magic-Grip” frommotor ing on sheave and shaft, Entire unit is costs nothing extra! Send for B6310. 
% machine shaft quickly and easily. then ready for removal, Allis-Chalmers, Milwaukee 1, Wis. 


A 1758 
Allis-Chalmers Texrope \\\ 


is 
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| To reduce atmospheric impairment 
| of switchboards and circuits | 


Moisture on electric parts causes 
power leakage, deterioration of 
equipment, and faulty operation. 
When wiring insulation becomes 
damp. its dielectric value is lower. 
Faces of relay and other magnetic 
switches develop galvanic interfer- 
ence when moisture deposits are 
present. Such damage-threatening 
deposits of moisture occur when 
humid weather is followed by a 
rapid drop in temperature. 


Dry weather is a threat to deli- 
cate mechanisms, too, for then dust 
is usually present in the air. De- 
posited on contact surfaces, in bear- 
ings. on precision parts, dust he- 


comes a troublemaker. 

The hazards of both moisture 
and dust were eliminated in 1937 
by the Rochester Telephone Co., 
Rochester, N. Y., through Carrier 
Air Conditioning. The Carrier sys- 
tem controls humidity and temper- 
ature in the terminal room, the 
main operating room, and the long- 
distance operating room of the 
main exchange. By filtering the 
air, the equipment also removes 
the dust hazard and promotes 
cleanliness. 

The benefits of more comfortable 
temperature levels, and of greater 
quiet obtained from keeping win- 


Control of humidity and air cleaning 
through air conditioning 


dows closed. are reflected in greater 
efficiency and better morale of 
personnel. 

As to the effectiveness of air con- 
ditioning in telephone exchange 
operations—“Difficulties just don't 
show up,” says the maintenance 
department of the Rochester Tele- 
phone Co. 

If weather variations—tempera- 
ture, moisture, or dust—are a prob- 
lem in your operations or installa- 
tions, you may find Carrier Air 
Conditioning a sure cure. Let Car- 
rier discuss applications with you. 


Carrier Corporation. Syracuse 1. N. 
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INDUSTRIAL 


INSTALLATIONS 
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] WHEN YOU HAVE an A-C “Electrifugal” pump 
you don’t have alignment problems, for both im- 
peller and rotor are mounted on one shaft. However, 
most pumps are coupled to separate motors... and 
how well the two are kept in alignment has a lot 
to do with how long they last. For timely help, get 
your free copy of Allis-Chalmers’ “Handbook for War- 
time Care of Centrifugal Pumps”. 


ALL BEARINGS AREN'T ALIKE. 
For example, while too much 
lubricant won't harm sleeve bear- 
ings, in anti-friction bearings it 
promotes friction. So play safe 
. use only the right amount of 
the right lubricant — as recom- 
mended by your manufacturer. 
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AN OFTEN OVERLOOKED CAUSE of impeller and 
casing wear is cavitation. For if a pump’s capacity, 
head and particularly, suction lift aren't figured prop- 


THE KIND OF PACKING, and how 
you use it have a lot to do with 
how long your pumps last. Commonest 


era- 


rob- cause of trouble traces back to lack of erly, this enemy can eat vital parts away fast. Allis- 
alla “know-how” in caring for stuffing Chalmers’ “Handbook for Wartime Care of Centrif- 
Ai boxes. A quick picture of the how and _ugal Pumps” contains a step-by-step method for 

HE why of efficient packing can be found figuring head, plus tables of losses to help you apply 
Car-@ in the “Handbook”. your pumps correctly. 


you. 
Allis-Chalmers builds all | | 3 
types and variations of — Yu 
pumps shown atright.Ca- ~~ 
pacities from 10 to 150,000 

spm—heads to 2500 ths. single Double Double Suction Open Mixed 

i _ Multi Impell Flow (Propeller) 


{| PUMP TIPS FROM ALLIS-CHALMERS ~ ONE IN A SERIES ]} 


How make 
CENTRIFUGAL PUMPS 
Last Longer... 


SLEEVES WEAR UNDULY when water seal 

piping is plugged, lantern ring displaced, 
water is dirty or stuffing 
too tightly. By keeping a constant check on 
such sources of wear, sleeve life can be ma- 
terially lengthened. For valuable tips on how 
to locate, how to remedy these and other pump 
troubles, consult the “Handbook”. 


box gland is drawn 


with pumps work- 
ing harder than ever and 
replacements difficult to obtain, 
you can’t afford to take chances 
on maintenance. That’s wh 
Allis-Chalmers has published its 
“Handbook for Wartime Care 
of Centrifugal Pumps”. 

Write for your free copy of 
this valuable book today! It ap- 
plies to all makes of pumps; con- 
tains no advertising. 


And when you do need new 
pumps, look into the extra effi- 
ciency of A-C centrifugal pumps 
...the “Electrifugal”, and all 
types for every purpose. ALLIS- 


CHALMERS, MILWAUKEE, 
A1776 
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Reduced Production 
, Delays By Installing . 
BUSS Super-Lag FUSES. 
| Now We Use Them 
Exclusively” 


Reports M. J. HYMEL, 


Purchasing Agent, 
Service Foundry, Inc., 
New Orleans, La. 


About two years ago,” says Mr. Hymel, “our electric 
motors were frequently shut down because fuses were 
blowing on motor starting loads. These shutdowns were 
costly—causing interruptions that cut production, dis- 
rupted scheduling, and made it difficult to meet delivery 
promises. 


*‘A wholesaler’s salesman had the right answer to our 
problem when he recommended that we discard our old 
fuses and use only Buss Super-Lag fuses. Since that time 

we have completely eliminated fuse blows 
due to motor starting loads. This con- 
vinced us. We have standardized on 


Why BUSS Fuses Don’t Blow Needlessly BUSS, because they have eliminated our 
— — troubles.” 

10 FEATURES SUPER-LAG 

in the design of the development in the 
FUSE-CASE help FUSE-LINK com- 


moke it possible. pletes the job. 
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Here is another outstanding example that 
demonstrates how Buss Super-Lag fuses are 
helping to keep production running smoothly, 


how they reduce lost man-hours, and save 


trouble and grief for electricians and mainte- 
nance men. 

If you have a problem similar to the one at 
Service Foundry, Inc., doesn’t this example 
indicate how you can profit by the use of Buss 
Super-Lag fuses? 

Buss fuses require no maintenance or peri- 
odic inspection. They don’t open needlessly. If 
one opens, you can be sure some condition 
needs correction. When one opens, it requires 
less than 45 seconds to renew with an inex- 
pensive link. 


Why BUSS Fuses greatly reduce 
or entirely prevent needless blows 
The fuse case is designed to insure good con- 
tact on the link, even when the fuse is renewed 
by an inexperienced person—and it is so de- 


Gear Hobbing Machine in Service Foundry, Inc. 


signed that vibration or heavy overloads or the 
constant heating and cooling of the fuse will 
not permit poor contact to develop. Thus ex- 
cessive heating, which causes fuses to blow 
needlessly, is prevented. 


The fuse link used is the famous ‘‘BUSS 
Super-Lag.”’ It has lag-plates attached to it. 
These give it a time-lag so long that it will 
reduce to an extent not possible with any other 
renewable fuse, the number of shutdowns 
caused by needless fuse blows. 


Prevent future trouble in your plant— 
by doing this today © 


Pass the word along that all purchase records 
dealing with circuit protective devices should 
be immediately changed to call for BUSS Super- 
Lag Renewable fuses. Then, as fuses are re- 
placed or new installations made, your plant 
will automatically get the benefit of the care- 
free, trouble-proof protection that BUSS Super- 
Lag fuses afford. 


BUSSMANN MFG. CO. « ST. LOUIS 7, MO. 


Division McGraw Electric Company 
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LUNKENHEIME 


Penicillin 


High Octane Refine 


texas 


Liberty Ship 
(Photo U.S. Signal Cor 


Textile 


Ducks, Trucks, L.S.T. Craft (Photo U.S. Signal Corps) 


hy 
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implements War... 


ALVE have established 
Service Kecord 


In tanks and jeeps, bombers and pursuit planes, LUNKENHEIMER VALVES a leading choice of Amer- 


pper 


“ducks” and landing craft, submarines and Liberty ican industry for over three quarters of a century. 
- cargo ships—in the busy industries which turn out 
In addition to superior workmanship which comes 
America’s vast armaments—in giant refineries, 
of long-accumulated experience, rigid tests at 
synthetic rubber units, chemical and power : : 
every step in the manufacturing process assure de- 
plants—on every front LUNKENHEIMER VALVES ‘ 
; ae dendable performance and low-cost maintenance 
5 are performing a vital, indispensable service. in these Longer-Life Valves. 


pm § Highest grade materials, simplicity of design, rug- = Your LUNKENHEIMER Distributor is always ready 


ged durability, super-accurate machining of every _to help you with problems of maintenance, repair, 


part—these are qualities which have made and operation. His facilities are at your service. 


High Pressure Steam and Power : } 


Locomotives 
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Steam and air flow chart taken from a 
Hagan controlled boiler. Note the close 
; control of air in relation to steam flow. 


A mechanical brain that thinks for your 
operating staff and makes all changes 
quickly and automatically. Hagan Control 
responds to the slightest fluctuation of 
steam, gets maximum efficiency from your 


‘ 1 boilers. 
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HAGAN CORPORATION - 


Look Hagan! 


AVE you ever wished for combustion 
control so finely engineered and so 
dependable that it would operate at maxi- 
mum efficiency with little or no attention? 
Have you ever wanted a system so simple, 
sturdy and fool-proof that it gives you accu- 
rate, dependable performance, year in and 
year out, with a minimum of maintenance? 
Would you like the assurance that you 
would be getting the utmost benefit from 
every pound of fuel? 


Then you can safely look to Hagan. For 


that is the kind of control service it is giving 


‘conditions. 


HAGAN BUILDING 


to its thousands of users. You can read the 
story on their control charts. 

Hagan Automatic Combustion Control 
was the first efficient system for its purpose 
ever built. The Hagan record has been one 
of continuous pioneering of major improve- 
ments ever since. This unbroken leadership 
has but one explanation: the employment 
of the right control principles by engineers 
with the greatest wealth of combustion 
experience. 

For complete facts in support of these 


statements just write or call us. 


MAXIMUM QUANTITY of steam from any given 
plant, by introducing fuel and air in correct proportion. 


MAXIMUM UTILIZATION value and uniform steam 
pressure. 


MAXIMUM OUTPUT from boilers of different capacities. 


MAXIMUM PROTECTION of auxiliary equipment, 
fans, stokers, etc., by maintenance of uniform operating 


PITTSBURGH 30, PA. 


COMBUSTION CONTROL 
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| E LA A L Any unbalanced thrust causes shaft to shift axially, thus regulating flow 


5 Al ANCING through clearance C, thereby controlling pressure against balancing 


disc A and thus automatically returning the pump to a state of perfect 


A kK R A N G EM F N T balance. Note that this hydraulic device leaves no unbalanced thrust 


to be taken up by bearings or other metallic contacts subject to wear. 


BALANCES ALL THRUST 


ELIMINATES SOURCE OF TROUBLE IN HIGH-PRESSURE BOILER FEED PUMPS 


The erosive action of high-temperature feed water in a high-pressure 
boiler-feed pump does not interfere with the operation of the 
De Laval automatic hydraulic balancing arrangement, since the 
automatic action of this device is in no way affected by normal 
wear, as can be seen from the illustration. Its universally trouble- 
free performance has been demonstrated over a period of 30 
years in hundreds of installations, handling feed water up 

to 350° F. and discharging against pressures up to 1600 psi. 
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TO SOLVE YOUR MECHANICAL DRIVE PROBLEMS 


Type C-14 Single-stage General-purpose Turbine. Built for 
service at 5 to approximately 200 hp; speed range 1000-5000 
rpm. Suitable for use with steam pressures through 600 lbs. 
gauge, and for total temperatures through 750° F, 


Type C-20 Single-stage General-purpose Turbine. Built for service 
up to approximately 600 hp; speed range 1000-5000 rpm. Suitable 
for use with steam pressures through 600 lbs. gauge, and for 
total temperatures through 750° F. 


TURBINE HELP QUICK, 

When you need steam for 
mechanical drives, phone Westinghouse 
Steam Headquarters. Because Westinghouse 
maintains offices in every major city, a trained 
industrial engineer can be in your plant 
quick—ready to discuss your steam problems 
and recommend the turbine your job requires, 
You'll find a ‘Westinghouse office near you" 
handy—especially on rush war jobs. 


COMPLETE LINE. A call 

to Steam Headquarters 
eliminates the bother of ‘‘shopping’’ for the 
size turbine your steam conditions require. 
Westinghouse builds a complete line of 
mechanical drive turbines—from 5 to 3000 
hp—PLUS a complete line of auxiliary equip- 
ment. So with one purchase order, you 
centralize responsibility for design, manv- 
facture, delivery and servicing of all your 
mechanical drive turbines and auxiliaries. 
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kK, EXPERT DESIGN. Most 
for mechanical drive tur- 
use § bines require only a small amount of special 
use§ steam designing. But when unusual steam 
1ed§ conditions are encountered, expert design 
ant™ is necessary. Steam Headquarters main- 
ms § tains a permanent staff of steam design experts 
res. § who daily engineer turbines for all varieties 
ou of conditions. Each Westinghouse turbine you 
buy is matched to its job. 


Type C-25 Single-stage General-purpose Turbine. Built for 
service up to approximately 1200 hp; speed range 1000-5000 
rpm. Suitable for use with steam pressures through 600 lbs. 
gauge, and for total temperatures through 750° F. 


call 
ters NATIONWIDE SERVICE. 
the Installing your turbine— 


ire. § getting it running—and KEEPING it running 
oO 8 is the responsibility of our nationwide Steam 
000 § Service. Westinghouse turbines are built to 
uip § keep service requirements at minimum. But 
yo. § in an emergency, your Westinghouse Steam 
mmu- § Serviceman is as near as your telephone— 
jour ready to act as turbine trouble shooter . . . any- 
ries. § where... any time of night or day. _j-soa46 


@ Type C-225 Two-stage General-purpose Turbine. Built for 
le services through approximately 1500 hp; speed range 1000- 


5000 rpm. Suitable for use with steam pressures through 600 
lbs. gauge, and for total temperatures through 750° F. 


OFFICES EVERYWHERE 
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When the boiler breeching in the 
Orrville, Ohio, Municipal Power 
Station started to fail, the engineers 
launched a planned repair pro- 
gram just recently completed. The 
story may give you some valuable 
tips if you, too, must make repairs 
on the run... and still want a 
job that will Jast. 

The original breeching was built 
in 1929 of low-first-cost materials, 
and an extension was added in 
1936. In 1937 most of the original 
breeching was in such a shape 
that replacement was necessary. 
“Gussets”’ of wrought iron, cut to 
right triangles, were welded into 
place on the frame. Some time 
later, the balance of the original 
breeching was replaced with 
wrought iron, and this year the 
extension was similarly treated. 
Inspection of the wrought iron in- 
stallation, which had already al- 
most equaled the life-to-failure of 
the original material, showed it 
still in excellent condition. 

Boiler breechings are an appli- 
cation where some corrosion must 
always be anticipated—and where 
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new lease on life 


things may change for the worse 
at any time. The carbon dioxide 
that is always produced when fuel 
is burned will—if absorbed by 
moisture—form an active acid. 
The same is true of any sulfur 
compounds that may be in the 
fuel. As the experience cited 
would suggest, wrought iron is 
unusually resistive to this attack. 
The reason lies in its unique 
structure. 

Wrought iron consists of a high- 
purity iron base, through which 
multitudes of tiny silicate slag 
fibers are threaded. The fibers 
themselves are unaffected by acid. 
Because of their distribution, they 


act like a picket fence in spreading 
and diffusing the attack, and so 
prevent the pitting that generally 
causes failure in ordinary materials. 

You will find a helpful discussion 
of the subject of smoke corrosion, 
and some interesting reports on the 
experience of users with wrought 
iron, in our technical bulletin, 
“Wrought Iron for Flue Gas Con- 
ductors and Coal Handling Equip- 
ment.’ We will be very glad to 
send you a complimentary copy. 

A. M. Byers Company. Pitts- 
burgh, Pa. Established 1864. 
Boston, New York, Philadelphia, 
Washington, Chicago, St. Louis, 
Houston, Seattle, San Francisco. 


CORROSION COSTS YOU MORE THAN WROUGHT IRON 


BYERS 
GENUINE WROUGHT IRON 


TUBULAR AND HOT ROLLED PRODUCTS 


ELECTRIC FURNACE ALLOY STEELS - OPEN HEARTH ALLOY STEELS 
CARBON STEEL TUBULAR PRODUCTS 
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PHILIP W SWAIN, EDITOR * NOVEMBER 1944 * ESTABLISHED IN 1882 


NGINEERING ORGANIZATIONS have no 

proper place in politics, national or inter- 
national, but they should give the nation the 
benefit of their technical knowledge when ma- 
chines, materials and production are concerned. 
The recent public statement regarding Ger- 
many by the presidents of the five major engi- 
neering societies (ASME, ASCE, AIMME, 
AIEE, AIChE) is an outstanding example of 
such disinterested public service. 


These five men, speaking as individuals but 
with the prestige of their offices, showed how 
Germany can be kept powerless for war with- 
out destroying her capacity to produce the 
industrial goods and services essential for the 
restoration of normal life in Europe. 


As engineers they had no advice to offer on 
matters of international relations, politics or 
diplomacy, but they did put the finger on cer- 
tain items of raw materials, plants and products 
essential to war, yet representing only two per- 
cent of Germany’s normal peacetime employ- 
ment. Controlling these, they said, will com- 
pletely throttle Germany’s war-making power 
without appreciably damaging her peacetime 
contribution to the general welfare. 


Reduced to bare outline, here are the pro- 
posals: 


1. Eliminate and prohibit all synthetic oil 
plants. Synthetic oil costs far more than the 
imported natural product. It is completely 
uneconomical for Germany except for war. 


What About 


ermany? 


2. Destroy 75 percent of Germany’s synthetic 
nitrogen plants. The remainder will produce 
enough for fertilizer, but not for explosives. 
Forbid the building of new nitrogen plants, 
also the importation of nitrogen compounds 
beyond a controlled minimum of dynamite for 
quarrying, etc. 


3. Destroy half of Germany’s steel-making 
capacity in those categories most necessary to 
war, notably high-alloy steels and heavy steel 
forgings. Limit imports of iron ore, fluxing ma- 
terial, alloying elements and steel products to 
normal requirements. 


4. Prohibit all aluminum plants, all aircraft 
plants and equipment. Stop all imports of baux- 
ite (aluminum ore). Restrict aluminum im- 
ports to peacetime needs. 


These are matters within the engineer’s field 
of practical knowledge. He knows that the en- 
forcement of any one of these four industrial 
proposals would effectively prevent Germany’s 
fighting another war. All four together would 
be fully adequate insurance, without any 
appreciable cramping of Europe’s peacetime 
industrial economy. 


Enforcing this or any other plan to keep Ger- 
many in line will take half a century of vigi- 
lance. This policing is a matter for citizens to 
demand and statesmen to execute. The engi- 
neers have merely stated what is reasonable and 
necessary in terms of the physical facilities they 
know and understand. 
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Fig. 1—General view of one of the four engine rooms; this one houses 25 gas engines, each driving a 750-kw de generator 


World’s Largest Gas-Engine Plant, Rated 


At 78,000 Kw, Powers Aluminum Works 


Efficient generation from cheap fuel meets need for low-cost dc energy at works near ore 


source. Sound design coordinates 68 prime movers and auxiliaries into an effective layout 


> From THE TIME WHEN Charles 
Martin Hall first made aluminum a 
commercial reality, de electrical energy 
has been a basic ingredient, virtually 
as important as the aluminum oxide 
from which the metal is made. Thus 
over-all energy cost and reliability of 
service loom as paramount engineering 
factors in every aluminum-plant design. 

Heretofore, power demands have been 
met by high-voltage ac hydroelectric 
stations with mg sets or mercury-arc 
rectifiers for conversion to de. How- 
ever. when Aluminum Co of America 
. started design of a Defense Plant Corp 
works at Jones Mills, Ark., near large 
ore sources at Bauxite. lack of avail- 
able hydro power and war urgency 
turned attention to other sources, nota- 
bly steam power, where advent of higher 
pressures and temperatures had raised 
efficiency to new levels. Out of pre- 
liminary studies grew plans for a 
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modern plant with three 35,000-kw 
turbine-generators. 

At this stage, difficulty in securing 
turbine allocations necessitated exam- 
ining other possibilities for at least part 
of the load. Studies revealed that in- 
ternal-combustion engines driving dc 
generators compared favorably on an 
economic basis with ac turbine-genera- 
tors and conversion equipment, and that 
engines could be delivered promptly. 
First decision to install engine capacity 
roughly equivalent to one turbine-gen- 
erator was followed shortly by another 
order doubling the engine capacity. 

Meanwhile, formation of the South- 
west Power Pool, including government 
projects, REA plants and utility sys- 
tems, made transmission-line power 
available and it proved advisable to 
abandon the steam power project en- 
tirely, thus releasing turbine capacity 
for more urgent needs. 


As completed, the Jones Mills Works 
consists of four pot lines, with a carbon 
anode plant and the usual auxiliary 
facilities. Transmission-line power su} 
plies two pot lines; engine-generators 
supply the other two. Engine-plant ca 
pacity totals 78,000 kw in 68 units; 18 
Nordberg gas-diesels (40,500 kw) and 
50 Cooper-Bessemer convertible gas et 
gines (37,500 kw). Orders went oul 
March 10, 1942; first units went into 
service Nov 23, 1942, and the remainder 
were installed as received. Final uni 
began operation June 2, 1943, total 
elapsed time being 15 months. 

Sound engineering overcame the 4p 
parent difficulties of coordinating # 
unusual multiplicity of units and pr 
duced an effective layout. In determ! 
ing number. size, type and arrangeme? 
of buildings to house this power plat! 
designers considered such factors 45 ™ 
ducing voltage drop by minimum © 
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ductor size, insuring adequate ventila- 
tion, simplifying piping and control 
systems and providing operating safety 
and accessibility. To best satisfy these 
requirements, four single-story window- 
less and basementless brick-and-steel 
structures were erected, each approxi- 
mately 120 ft wide, 255 ft long and 33 
ft from operating floor to roof truss. A 
rail siding serves eaeh building and 
each is equipped with overhead cranes. 

One pair of buildings houses the 
Cooper-Bessemer engines, 25 units in 
each, and the other pair houses the 
Nordbergs, nine in each. Arrangement 
of engines and auxiliary equipment in 
each plant differs in detail but follows 
a similar pattern. In each case. indi- 
vidual engine units are identical and 
completely equipped for fully inde- 
pendent operation. 

The 25 Cooper-Bessemer engines in 
each building are arranged in two rows, 
with control ends facing a center aisle, 
Fig. 1. They are 1165-hp 10-cyl 14x14 
in. 350-rpm 2-cycle units, modified 
from the GMV design. Basically an 
engine-driven compressor, the standard 
GMV unit is convertible from a nat- 
ural-gas engine to a full diesel. Under 
normal conditions. vertical units de- 
signed for power generation would 
have been offered for this installation. 
but availability of manufacturing capac- 
ity at Cooper-Bessemer’s Mt. Vernon. 
Ohio, plant made it possible to deliver 
much more quickly GMV units, modified 
for non-compressor use. With time of 
the essence, this proved satisfactory to 
Aluminum Co engineers and the result- 
ing engines need no apology. 

Fig. 2 shows a typical unit, as in- 
stalled, and Fig. 3, a cross-section, in- 
cludes changes from basic GMV design. 
Normally, compressor cylinder bolts be- 
yond scavenging pump, compressor 


Fig. 3 — Cross - section 


Fig. 2—Scavenging-cylinder side of 1165-hp 10-cyl 14x]4in. 350-rpm 2-eyele Cooper- 


Bessemer GMV convertible natural-gas engine, typical of the 50 units installed 


shows how GMV engine. 


usually built for com- 


pressor drive, with com- 
pressor cylinder mount- 
ed beyond scavenging 


pump, was modified by 
redesigning compressor 
‘tosshead into a_ light- 
weight unit and shorten- 
ing crosshead guide so 
that it would not project 
‘8 far as when used for 
compressor drive. Con- 
necting rod is  articu- 
lated; master rod drives 
‘Ne compressor crosshead 


and power pistons are 
linked to the master. 


There is a scavenging pis- 


‘on on each erankthrow 
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crosshead carrying scavenging piston. 
To save materials, Cooper-Bessemer en- 
gineers redesigned crosshead for lighter 
weight and shortened crosshead guide. 

In other respects, these engines fol- 
low the usual GMV practice. This ac- 
counts for the fact that even though 
the 60-deg-V power cylinder arrange- 
ment makes for space saving, these en- 
gines are somewhat longer than ab- 
solutely necessary for a power unit, as 
the standard GMV unit has long cylin- 


der centers to permit use of large-di- 
ameter compressor cylinders. Connect- 
ing rod is articulated; master drives 
compressor crosshead and power piston 
rods link to master. There is a scaveng- 
ing piston on each crankthrow, with 
suction valve at bottom and discharge 
at top. Location and shape of air ports 
produce uniform velocity and prevent 
mixing of air and exhaust gas. Scaveng- 
ing air, directed by port shape and 
piston top, flows upward on cylinder’s 


Fig. 4—Aisle at rear of Cooper-Bessemer engines, showing belted jacket-water and 
raw-water pumps. Photo below shows equipment at left side of aisle, along wall 


Fig. 5—Auxiliary equipment along building wall at rear of each row of engines 
includes ventilating blowers, oil and jacket-water coolers and de switchgear units 
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inlet side and downward on exhaust 
side. Symmetrical power pistons con- 
tain a space below crown that is par'ly. 
filled with oil; reciprocating motion 
causes violent turbulence, greatly in. 
creased heat conductivity and effective 
piston cooling. Typical Cooper-Besse. 
mer saddle-end wristpin design (See 
Fig. 3.) makes a crossbore through 
piston wall unnecessary. 

The crankcase opens at the side to 
permit crankshaft removal without dis. 
turbing power cylinders. Tension tie- 
bars, plus crankcase covers, close this 
side opening. All engine bearings are 
precision type, requiring no hand fitting. 
An oil pump built in the base, chain. 
driven from crankshaft, provides full. 
pressure lubrication. 

A common casting, running between 
the two rows of cylinder heads, Fig. 3, 
carries exhaust, cooling-water and fuel. 
gas manifolds, with connections to each 
cylinder. Individual mechanically 
operated Pickering-governor-controlled 
injection valves admit gas at about 25 
psi. The Bendix-Scintilla ignition sys. 
tem consists of two low-tension engine- 
driven magnetos with high-tension coils 
at each spark plug. An_ overspeed 
safety device built into the flywhee! 
operates a switch to ground magneto: 
and shut unit down. 


Engine Auxiliaries 


Each engine drives a General Elec. 
tric 750-kw 645-v 1160-amp de genera- 
tor. At this end, a belt-driven Goulds 
raw-water pump takes suction from the 
main raw-water circuit, to be described 
later, and discharges through a Ross 
vertical oil cooler and two Ross vertical 
jacket-water coolers, connected in series, 
to the main raw-water return. The 
jacket-water pump, on the same bed- 
plate and also belt driven, takes suction 
from a vertical soft-water storage tank 
next to heat exchangers, Fig. 5, and 
discharges through jacket-water coolers 
and engine. 

Intake air can be drawn from inside 
the engine room, by way of a vertical 
standpipe with inlet close to the roo! 
truss, or from outdoors. Staynew filters. 
protected against possible backfire dam- 
age by dead-weight relief valves, stand 
outside building. Filtered air reaches 
a foundation duct by way of an under 
floor line. In each of the four build: 
ings, heat dissipated by engines, 
haust manifolds, piping, etc, amount 
to 7.5 million Btu per hr. Engine ai! 
intake removes part of this heat; motor 
driven American Blower Co fans in the 
building walls provide balance of vet 
tilation air, which is also filtered. Ai 
volume is sufficient to maintain te 
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perature at building center only 10 F 
above incoming air. Motor-driven roof 
units furnish supplementary ventilation. 

Exhaust manifolds carry horizontally 
across the aisle at the rear of each en- 
gine row, Fig. 5, and rise vertically to 
Burgess snubbers. A panel on each 
engine, Fig. 2, mounts Alnor pyrometer, 
General Electric tachometer, Mercoid 
safety controls and U. S. Gauge Co 
pressure gages. Each engine is provided 
with McCord mechanical lubricators, 
Cuno lube-oil filters and a lube-oil puri- 
fier (44 are Honan-Crane and six are 
Briggs clarifiers). 

In the two Nordberg engine houses. 
units are arranged in single rows of nine 
engines each, with an aisle at each end. 
Fig.6. Along the wall at generator end 
‘and switchgear. air compressors and 
ventilating blowers. Other auxiliaries 
are grouped along the wall at engine 
rear. Each 9-cyl 2114x29-in. 225-rpm 
2evyele 3600-hp unit drives a 2250-kw 
3490-amp dec generator. 

These engines represent latest de- 
velopment of the dual-fuel or gas-burn- 
ing diesel, stemming from the first unit 
installed at Lubbock, Texas, in 1936 
(See Power, Sept, 1937, p 515.). Oper- 
iting principles of this design were 
described rather fully in Power, Sept, 
1942, p 651. In brief, a 3-stage com- 
pressor raises fuel-gas pressure to 1100 
tsi, discharging to a gas bottle that con- 
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Fig. 6—One of twe identical engime reems each housing nine gas-diesel 


nects to the fuel-injection valve on each 
cylinder. A hydraulic actuator times 
the injection valve. Bosch fuel pumps. 
Woodward - governor - controlled and 
driven from camshaft, supply oil pres- 
sure to operate actuators. An open 
fitting with an inside diameter slightly 
less than that of plunger replaces pump 
delivery valve and connects by tubing 
of same diameter to actuator in cylin- 
der head. Actuator plunger lifts fuel- 
valve lever through a rounded-end link. 


Pilot-Oil Injection 


A small quantity of pilot oil, about 
5% of total fuel input, proves necessary 
to stabilize combustion. On these en- 
gines, nine individual injection pumps, 
grouped on camshaft housing at engine 
rear, Fig. 7, supply this oil. This ar- 
rangement permits convenient adjust- 
ment of pilot oil to minimum required 
and compensates for wear of individual 
pump cylinders. Amount of pilot oil 
remains constant at all loads but pumps 
connect to regulating shaft to cut off 
oil supply during starting and stopping. 
Engines are convertible from gas opera- 
tion to solid-injection oil burning. 

Cross-section, Fig. 8, shows typical 
Nordberg 2-cycle trunk-piston construc- 
tion. Blower furnishes scavenging air 


which enters through valves at right and 
flows up across cylinder top and then 
down and out through exhaust ports. 


ten. 


engines driving 2250-k 


de generators 


Oil-cooled pistons are 2-piece construc- 
tion; wristpin bolts to bosses in piston 
trunk. Cooling oil comes from main pres- 
sure-lubrication system. Engine structure 
consists of a cast bedplate, A-frames 
and individual cylinder castings, bolted 
together front and rear. Through bolts, 
running from cylinder heads to bed- 
plate, take all tension stress. 

Single-row arrangement of Nordberg 
engines permits placing auxiliary equip- 
ment at both ends, Fig. 9 and 10. To 
save space, heat exchangers, pumps and 
piping are grouped in a large trench 
or semibasement, running entire length 
of building and partially covered with 
grating. Engine-driven Allis Chalmers 
raw- and jacket-water pumps and Black. 
mer lube-oil pumps are below floor 
level while Foster Wheeler heat ex- 
changers and Schutte & Koerting oil 
coolers mount vertically with bases at 
trench level, Fig. 9. One heat exchanger 
serves each engine; raw water comet 
from main circuit, and discharge from 
exchangers goes to hotwells before re. 
turn to the cooling towers. 

Intake equipment stands in_ brick 
chambers between wall shown in Fig. 9 
and exterior wall. Outside air enters 
chambers, passes through Staynew fil- 
ters and Burgess snubbers and then 
through an underfloor duct to Roots 
scavenging blower at the engine’s gen- 
erator end. Exhaust manifolds cross 
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rear aisle and connect to Burgess snub- 
bers, Fig. 6 and 9. 

Individual engine control panels at 
generator end, Fig. 7, carry Brown ‘i 
multipoint pyrometers, U. S. Gauge © 
Co pressure gages, Viking safety con- 
trols and a Klaxon alarm. Horn warns 
of trouble; signal lights indicate its 
source. Each engine is equipped with 
Manzel lubricators, Commercial Filters 
Corp lube-oil filters and a Honan-Crane 
lube-oil purifier. 

General plant views, Fig. 1 and 6. TW 
and auxiliary-aisle photos, Fig. 4, 5, 9 
and 10, show how, in both engine plants. 
skillful layout avoided complexity of 
piping that might be expected with such 
a large number of units. As far as - 


possible, prefabrication and field weld- 7 

ing speeded erection. All piping is gccb 

color coded. Most piping was supplied at, 
by National Valve Co, and valves by MEFS 
Crane Co and Walworth. A similar 
orderly layout characterizes busses and 


Starting-Air Systems 


= = 
To supply starting-air systems, each 
engine house has a 2-stage 350-psi ae | 
Gardner-Denver compressor driven by a 4 = 


Westinghouse motor and a_ similar 
standby unit driven through a Twin 
Disc clutch by a Continental gas 
engine. 


Il 
L\ 


Low-cost natural-gas fuel comes, by 
pipeline. from northern Louisiana and 
nearby southern Arkansas. The specific 
gravity is 0.62 and average heating 
value. measured by Cutler-Hammer re- 
cording calorimeter, about 980 Btu per 
cu ft. Designers considered introduc- 
ing an odorant into the gas, for safety, Eins 
but this precaution proved unnecessary. ' 


After a careful survey of available Ss 


sources, a fuel oil having the following , 


\ 


Fig. 7—Operating side o! 
3600-hp 9-cyl 225-rpm 
2114 x 29-in. 2-cycle 
burning diesel, showing 
pilot-oil pumps at left. 
actuator pumps mounted 
on camshaft housing, and 
individual engine com 
trol panel at extreme 
right. Fig. 8—Cross-set 
tion shows typical Nord 
berg construction with 
trunk piston. Mounted 
on camshaft housing # 
right, standard B 

pump supplies oil pret 
sure for actuator plunt 
er, which lifts fuel valve 
admitting high - pressur¢ 
gas to the engine evlinder 
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rom. Belt-driven raw- 


typical analysis was selected for pilot 
injection on Nordberg units: +, 
Viscosity, SSU at 70 F......... 36:37 
Viscosity, SSU at 60 F........... 37.2 


Fieshpoint, F.......... 185 
0.25 


Pilot and lubricating oils are stored in 
anumber of outdoor steel tanks. 

Plant water supply comes from the 
Quachita River, not far away, where a 
large pumping insta!lation raises water 
to elevated storage tanks for gravity 
flow to plant. Each engine plant is 
served by a 12-cell induced-draft Water 
Cooling Equipment Corp cooling tower, 
each capable of cooling 21,280 gpm of 
raw water from 115 F to 90 F at 75-F 
wet bulb. Makeup requirements run 
approximately 2000 gpm. Towers are 
located so that drift, under prevailing 
winds, is away from plant proper. 

A pump house adjacent to each cool- 
ing tower contains three 10,000-gpm 
85-rpm Allis-Chalmers centrifugal 
jumps, driven by 100-hp motors, one 
wit serving as a spare. Pumps dis- 
charge. at a maximum head of 33 ft, into 
‘raw water loop across which heat 
‘xchangers and oil coolers connect. Pipe 
‘ze and layout is such as to keep pump- 
ing power to a minimum. Water circu- 
lated in engine circuits is zeolite treated 
‘avoid scale formation in jackets and 
heat exchangers. This water system 
with its individual raw- and jacket- 
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Fig. 9—Behind Nordberg engines, a large trench or semibase- 
ment, partly covered by grating, runs entire length of engine 
and jacket-water pumps, lube-oil 
pumps, heat exchangers and piping are in this section. Photo 
shows, left to right, individual lube-oil purifier, oil cooler and 


water pumps, Texrope-driven from the 
engines, insures that each unit receives 
proper cooling and that water circulates 
when an engine starts. 

Electrical hookup divides into two 
parts: de for pot lines and ac for plant 
auxiliaries. On dc side, individual posi- 
tive and ground circuit breakers, of 
high-speed open design, connect each 
engine-generator, Fig. 5 and 10, to plant 
busses that connect, in turn, through an 
outdoor bus structure, with silver con- 
ductors, to pot lines. Normally, each 
engine plant serves an individual pot 
line; mercury-arc rectifier equipment. 
supplied by high-tension lines, serves 
two remaining pot lines. Tie busses, 
with sectionalizing breakers, connect 
between pot lines so that any one of 
the four can be supplied from either 
engine plant or from rectifiers. 

Use of ac for auxiliaries, made pos- 
sible by transmission-line interconnec- 
tion. speeded securing of motor equip- 
ment. Motor-generator sets protect 
against loss of outside ac service. 


jacket-water heat exchanger. 
are visible at upper left; brick chamber behind wall at rear 
houses air passageways, filters and intake snubbers. Fig. 10— 
In aisle at generator end of engines stand switchgear and 
ventilating blowers. At center rear is starting-air compressor 


OPERATING SCHEDULE 


Cooper- 

Nordberg Bessemer 

(2250 kw) (750 kw) 

No. Kw No. Kw 
Total capacity. 18 40,500 50 37,500 
In operation... 15 33,750 45 33,750 
In reserve..... 2 4500 4 3000 


Under overhaul. 1 2250 1 750 


Normally, each engine plant serves one 
pot line, with average demand 33,500-kw. 


Exhaust manifold and snubber 


Electrical control for each engine 
plant centers in a bay or corridor con- 
necting the two buildings that comprise 
each plant, forming the base of a large 
U. Each bay houses a General Electric 
panelboard with voltage-regulator, gen- 
erator-control, tie-breaker, ac-service 
and auxiliary-feeder sections. 

Operation of engine plants has been 
thoroughly systematized. Schedule on 
this page shows how units rotate in 
service to insure output to meet pot-line 
demand while providing reserve capac- 
ity and allowance for mechanical over- 
haul. Maximum demand is 67,000 kw. 
annual load factor averages 94%, and 
annual net output approximates 550 mil- 
lion kwhr. 

Plant personnel totals 130 for all 
shifts. This includes an office staff of 
4 (plant supt, asst and two clerks) and 
a maintenance crew of 21 (chief, 4 
mechanics, 8 asst mechanics, 8 helpers) . 
On a basis of three 8-hr shifts and re- 
lief, operating force includes 8 chief 
operators, 16 operating engrs, 8 swhd 
operators, 32 asst engrs, 32 oilers, 4 
pump operators and 5 laborers. 

Experience at this plant indicates 
that, where cheap fuel is available, in- 
ternal-combustion-engine power proves 
an acceptable substitute for hydro en- 
ergy in aluminum production and a 
method of generation that may grow in 
importance as number of good hydro 
sites declines and development cost in- 
creases. Overall plant heat rate is ap- 
proximately 14,000 Btu: per kwhr. 
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Shipmakers’ Jigs Speed Piping Assembly 


By C M DENTON, Piping Engineer, California Shipbuilding Corp 


Fig. 1—Machine for flame-cutting pipe up to 12-in. diameter Fig. 2—Jig elements for condenser circulating system with 


at any desired angle. Torch automatically bevels cut edge. 
Piece of 8-in. pipe and torch in position for angle cut 


> Except ror the standardizing of ship 
design, which makes possible use of 
prefabrication methods, not only for 
the hull but also for accessory con- 
struction such as piping, American 
yards could never have built the huge 
merchant fleet constructed in the last 
three years. 

Suppose, for example, that the pip- 
ing of a Victory ship, some 50 separate 
systems with a total length of eight 
miles, were installed by the traditional 
method of marine pipe fitting—bend- 
ing the pipe to templates lifted from 
the ship and then taking each com- 
ponent aboard the hull for final fitting 
—instead of fabricating the entire sys- 
tem in complete subassembly portions, 
standardized and interchangeable, as 
we now do. The war simply would not 
have waited for us to build ships by 
the old one-piece-at-a-time method. 

Time saved by prefabrication is in- 
dicated by a comparison of the 225 days 
required by our yard to build its first 
Liberty ship, involving 120,000 man- 
hours for piping alone, with the aver- 
age time of 20 days attained by the 
spring of 1942. At that time, with 14 
ways and 10 outfitting docks, we were 
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delivering 18 such ships a month, and 
the man-hours required for piping were 
approximately 25,000. 

For prefabrication, each of a ship’s 
piping systems is broken down into sub- 
assembly components, called spools. 
These are fabricated individually, and 
repeatedly, for a number of ships. Each 
spool is welded and tested with the 
flanges attached, so that piping work 
aboard the hull becomes little more 
than a process of final connection. 


Job Starts with Drawings 


To do this, a detailed drawing of 
each spool is made, containing all in- 
formation required, the bill of material, 
flange specifications, bends and angles, 
lengths, and the code number by which 
the spool is designated on the erection 
schedule. From three to four thousand 
such drawings are required for a typi- 
cal ship. 

Assuming that a supply of the vari- 
ous spools of pipe has been fabricated 
with absolute precision, assembly of the 
requisite components should produce a 
piping system that would exactly dupli- 
cate the theoretical system on the mas- 
ter plans. However, errors do creep in, 


10-in., 8-in. and 6-in. sections in place. Unused face plates 
receive other assemblies of the same system for welding 


and since the assembly of the piping 
system proceeds progressively, as the 
assembly of the hull proceeds, these 
errors might become cumulative and re- 
quire large adjustments that would de- 
feat, to a large degree, the purpose of 
prefabrication. 

It is therefore necessary that contro! 
points be established, and that the effect 
of minor errors be curbed progressively 
as construction proceeds. This is 3 
basic requirement, not only for piping 
but for construction of the hull and 
installation of all machinery. This is 
done by establishing reference lines. 
parallel to the longitudinal center line 
of the ship, in each of several equi 
spaced horizontal planes. 

These reference lines are located on 
the bulkheads and shell plates of the 
ship, as construction proceeds, by the 
use of transits, and are thereafter used 
as reference lines for subsequent com 
struction and installation of machinery 
On the detailed engineering drawing 
of each pipe spool, location of connect 
ing points with respect to these refer 
ence lines is specified. Minor remait 
ing irregularities in the connection o 
pipe spools are eliminated by leavint 
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Prefabrication of piping for standardized ship power plants has 
greatly reduced man-hours of actual assembly. Perhaps some of the 
> ideas can be turned to useful account for stationary-plant construction 


Fig. 3—Part of a ship’s 400-psi 720-F main steam piping on 
a welding jig. Note compound curvature and angle of flange 
faces as required for assembly within the ship’s hull 


Fig. 4—Exhaust-steam piping requires welding of saddles at 
various angles, which would involve the toughest kind of 
position welding without jigs to give correct precision support 


ing one or two flanges loose for welding to vertical face plate, at one end of the Completed pipe spools are withdrawn 
the pipe at time of final assembly. jig frame, may serve as the terminal from storage on an automatic sched- 
ese Actual fabrication of individual pipe location device of several spools, the ule keyed to the erection sequence on 
re- spools is a line-production process. The various cradles and other face plates each hull. When such a spool arrives 
de- pipe yard is located at one end of the being located at the point on the jig at the hull, there remains only the 
- of pipe shop and material is moved to and frame made necessary by the shape of problem of hoisting it aboard and con- 
through that shop by overhead cranes. the several spools worked on that jig. necting it, or of installing it in one of 
trol At the first station on this line are These assembly fixtures permit spools the hull subassemblies, of which it be- 
feet power pipecutters which cut pipe to re- of pipe to be assembled with a high comes a part. Location of a spool of 
vely quired lengths, thread and groove it if degree of accuracy, the variation in pipe is shown on an erection drawing, 
s a necessary. After being cut to length, over-all length of spools 20 ft long being on which the precise location of each 
ving component pipe runs are curved as_ not more than 1s in. spool with reference to the datum lines 
and necessary, on hydraulic bending ma- , . previously described is specified. 
s is chines. Before being moved on to weld- Use Welding Jigs Two Ways Brackets are specified by these 
nes. ing stations, lengths and angles of the Welding jigs may be used in two drawings, and are, insofar as possible. 
line elements are checked. ways, for pre-assembly and for final of a standard type designed so that 
qui Welding, the most critical and im- assembly of a pipe spool. In pre- the only adjustment necessary as the 
portant step, is done on welding jigs, assembly. the components are located pipe is being hung is to trim the length 
1 on shown by photographs, which are rigid, with respect to each other, then tack- of a leg as required. These standard 
the skeleton work tables, of some 10x20 ft. welded and removed to a work table brackets are fabricated in large quan- 
the Accurately located positioning plates for final welding. Because welding is tities on a punch press, and withdrawn 
used to which terminal flanges of each pipe easier when pipe can be rolled on the from stores as required on the job just 
con: spool can be bolted are welded to the table as the weld proceeds, all elements _ as are studs, bolts or any other standafd 
nery structural steel members of the table. whose shape permit such handling are commodity. 
ving: Also welded are supporting cradles in handled in that manner before being We are proud of our piping record 
nect: which pipe runs rest while they are welded together, or tackwelded, as the at Calship, and the more so because it 
fer being assembled. Face plates and case may be, on the jig. After being is a team job of mass production that 
naid: cradles are provided for all branches. welded. each. spool of pipe is checked, involves cooperation and coordination 
m ol Generally all the jigs for one piping tested and marked, and moved to a_ of all departments, without which there 
aviDE system are located on one table. One _ storage area to be held until needed. would be fewer ships now at sea. 
| 
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© The Personal Products Corp pur- 
chases electricity from the local utility 
and furnishes hot water for its own 
space and process heating as well as 
for the Industrial Tape Corp. A main 
substation connected to the utility’s 
26,000-v line contains the necessary 
26.000 4150-v step-down transformers. 
billing meters and feeders that supply 
unit 4150/440/110-v substations at each 
point of use. Motor load is supplied 
at 440 y and lighting at 110 v. A syn- 
chronous motot driving the main air 
compressor, together with static-conden- 
ser units strategically located. helps 
maintain good system power factor. 


Service Meters 


Each building unit has meters for 
electricity, hot water—temperature and 
flow. drinking water, sanitary water and 
filtered water for process. Drinking 
water comes from the municipal dis- 
tribution system and is metered on the 
incoming line. Utility rates for power 
metered at the main substation include 
‘a demand charge that we reduce 
monthly to cost per kwhr used. We add 
this sum to the billing rate per kwhr 
to distribute the demand charge equita- 
bly. After arriving at the total cost 
of purchased services we charge each 
factory unit at the purchased rate for 
the amount metered at its building. Cost 


of quantities unaccounted for, such as 
line and transformer loss, is divided 
equally among users. 

Filtered sanitary and process water 
and hot water for space and process 
heating come from the main filter and 
boiler plant. Operating and overhead 
cost figures determine the rates at 
which metered services are charged. 


S Senko, powerhouse engi. 


neer, meters the Btu and 


kwhr going to factory units 
and bills each department ac. 
cording to the amount used 
and the total over-all cost 


Powerhouse stack and flue-gas breeching 
designed for six 6500-sq.-ft. boilers. Ad- 
jacent substation feeds the boilerhouse 
and Personal Products Corp building 


For instance, hot-water flow is met- 
ered at each building and charged for 
on a Btu basis. Each building has an 
entrance and exit water-temperature 
recorder and flowmeter. Number of 
Btu extracted is. the difference between 
entrance and exit temperatures, times 
the weight of water flowing. When 
temperature curves are wavy, char! 


Boiler arrangement showing: (A) system return, (B) system feed from boiler drum 


to high-head pumps (D), (C) 


small drum furnishing auxiliary 


steam take-off 


POWER November 


fF 


| 
i 
i” 
ad j 
i 
A ‘ 
( 
4 
4 
a 
(728) 


& 


a ° 


area is planimetered to get an aver- 
age value. Chart recordings are worked 
out daily for lb of water and Btu ex- 


plant log book. 


Supertherm System 


Hot water for space and process heat- 
ing is supplied by a Supertherm system 
installed by the J O Ross Engineering 
Co. with R G and W Cary as consulting 
This system removes water 
at saturated-steam temperature from a 
standard industrial boiler, circulates it 
through two closed-system zones by 
specially designed pumps and returns 
it to the boiler for reheating. A tem- 
pering line at the boiler permits by- 
passing a quantity of return water to 
regulate outgoing water temperature. 
Only marked rearrangement in the 
hoiler over that for regular steam sup- 
ply is to provide take-offs on the main 
drum for feed and return water with 
nozzles submerged helow water level. 
A small drum supplies steam for soot 
blowing and to operate several emer- 
gency pumps. The 6500-sq-ft boiler 
operates at 180 psi and 375 F; its 200% 


engineers. 


rating is 43.5 million Btu per hr. The 
system requires no traps, reducing 


valves or separators. 

Water is circulated through the boiler 
and two zones by four 400-gpm motor- 
driven pumps. Because the pumps run 
continuously, circulating lines have 1-in. 
bypasses at their far ends to protect 
against complete shutoff. Brown. air- 
operated controllers regulate the water 
flow to various heating coils. Pumps 
on the low-head zone operate at 45 psi 
above boiler pressure and the high-head 
zone ones at 90 psi higher. Water en- 
tering pumps from the boiler has uni- 
form temperature, but water returning 


tracted and these sums entered in the 


Control adjusts coal feed by raising or 
causes an automatic V-belt pulley speed changer to narrow or widen its groove 


from the two zones has dissimilar tem: 
peratures depending on amount of heat 
removed in different processes. 

Based on an 83-F drop the low-head 
8-in. pipeline is rated at 64 million 
Btu per hr. The high-head 10-in. line 
can supply 110 million Btu for the same 
temperature drop. Running under- 
zround for 2200 ft to a metering pit 
the 10-in. line feeds the Industrial Tape 
Corp through 2200 ft of 5-in line capa- 
ble of supplying 19 million Btu per hr 
at 83 F. drop. Terminal of 10-in. line 
also provides for five future connections. 

Summer load approximates 13 million 
Btu and winter load 26 million Btu 


hopper 

1,915 cu ft. 

A, A 

GG conveying Pickup J: 
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*perated venturi nozzle. 
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Flyash from the last pass of the boiler is injected into the furnace by an air- 
Flyash from the stack is also returned to the furnace 


lowering the motor’s hinged base, which 


per hr. On a cu-ft basis, one cu ft of 
375-F water yields 8900 Btu when 
cooled to 212 F. Steam at the same 


temperature yields 360 Btu per hr per. 


cu ft. 

The Erie City 3-drum boiler set with 
its mud drum 12 ft above the floor line 
was originally fired with Todd pressure- 
type oil burners installed in the fur- 
nace front. Furnace floor and side walls 
are air cooled. Cooling air, after flow- 
ing through the setting, enters the inlet 
of a Sturtevant forced-draft fan. 


Oil to Coal 


Shortage of oil necessitated an early 
conversion to coal. Its handling is an 
annoying problem for a plant of this 
size because of the large expenditure 
for coal conveyors and bunkers. Our 
solution was to truck from remote 
storage to a suitable inclosed 60-ton 
bunker behind the boiler room. 

We purchased an Iron Fireman pneu- 
matic bin-feed stoker to solve the tvoal- 
handling problem because the feeding 
mechanism could be placed within the 
bunker and coal conveyed to and fired 
through the rear furnace wall.. Another 
reason for our choice was this stoker’s 
low power requirement and its ability 
to burn the wide range of fuels with 
minimum ash fusion. It also offered 
the advantage of accessibility because 
the rear boiler wall is only five feet 
from bunker retaining wall. Stoker 
has three pick-up sections within the 
bunker with corresponding conveying 
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fans delivering the coal to the furnace. 

Forced-draft fan originally used with 
oil firing now supplies air to the under- 
grate chamber divided into two longi- 
tudinal sections. This permits shutting 
the air off one section during cleaning 
periods while the other section is in 
normal operation. A W Cash combus- 
tion control regulates the uptake 
damper, coal feed and undergrate air. 
Flyash collected in a hopper below 


the mud drum is reinjected into the 
furnace by a venturi nozzle supplied 
with air under pressure. A Whirlex 
flyash arrester, inside the radial brick 
stack built by the Alfonse Custodis Co. 
collects flyash that is also returned to 
the furnace. 

The coal-burning system has operated 
since December, 1942. without loss of 
the unit’s availability, an extremely im- 
portant fact in a plant depending on a 
single unit. Boiler efficiency averages 
79.5% over a 12-month period. 

Water for process and sanitary pur- 
poses comes from a one-million gal-per- 
day-filter plant now operating at 350,000 


gpd. Water leaving the plant has zero. 


color, turbidity, taste and odor but has 
40 ppm of hardness and a pH of 7.3 to 
7.8. Raw. water entering with 5-ppm tur- 
bidity, 75- to 125-ppm color, 28- to 30- 
- ppm hardness, 12-ppm alkalinity and a 
pH of 6.0 is treated with aluminum sul- 
phate, soda ash and chlorine before 
coagulation. 

After coagulation the water passes 
through a 12x15-ft gravity sand filter to 
the clearwell. Pumps feeding the dis- 
tribution system force the clearwell wa- 


74 (730) 


ter through two 350-gpm activated char- 
coal filters and zeolite softeners to sup- 
ply the demand. Pumps operate on con- 
trol actuated by distribution pressure. 

A small laboratory contains complete 
equipment to test both filtered and boiler 


Above—Two 5-in. all-welded lines, 220 
ft long (supply and return) ineased in 
tile with glass-wool insulation, feed one 
building from 2200-ft main 


Left—Wings, solidly welded on the pipe 
at 90-deg positions, ride against substan 
tial frames and prevent bending strain 
on the expansion joints 


Below—Complete contro] includes (left 
to right) windbox air-pressure regulator. 
master regulator that adjusts coal feed 
and stack-draft regulator 


water. Boiler water is maintained at ze! 
hardness, 70 to 80 ppm phenolphthalei 
alkalinity, 150 to 160 methyl-orange @ 
kalinity, pH 10.8 to 11.0 and residual 
sodium sulphite 25 to 30 ppm. Daily 
tests show what adjustments are neede 
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® A NEW BOILER PLANT, water-supply ex- 
tensions, and revisions and additions to 
electrical facilities form important parts 
ef the new “100-octane-plus” refinery 
program recently completed at Rich- 
feld Oil Corp’s Watson Refinery, Los 
Angeles. This $20,000,000 project cul- 
minates a continuous expansion which 
has, without interrupting production, 


1000% since 1940 at this, the first re- 
finery in southern California to manu- 
facture 100-octane gasoline. 


a Following former practice, the boiler 
aim (@ plant furnishes steam for process and 

wxiliary drives, and Southern Califor- 

tia Edison Co supplies electric power. 
(let Studies to determine the most economi- 
ator, @ ©! Steam pressure and temperature for 
feed | te new plant had to consider inter- 


connection with existing 150-psi equip- 
ment and inclusion in the new refining 
process of reboilers and heaters that 
would either require steam at consid- 
erably above 150 psi or the use of a 
heat-medium heater. Designers decided 
on 600 psi, reduced to 450 psi for high- 
temperature reboilers and to 150 psi. 


Dual Draft Equipment 


Each of the two 600-psi 750-F 300,000- 
lb-per-hr gas-and-oil-fired integral-fur- 
nace boilers has two complete sets of 
draft equipment—two Ljungstrom air 
heaters, two forced-draft and two in- 
duced-draft fans. Use of one set per- 
wits operation at about 75% of boiler 
full-load rating, while the other set 
is down for inspection or overhaul. 
Under these conditions, the other boiler 
picks up extra load. For the present, 
tew boilers operate on block load. 

All boiler auxiliaries and some refin- 
‘ty pumps are steam-turbine driven. 
Turbines for boiler-feed pumps and 
‘oreed- and induced-draft fans take 
‘ttam from the 600-psi header and ex- 
‘aust at 150 psi. Steam at 600 psi also 
foes to 3200 hp of turbine drives on 
‘oling-tower circulating pumps and 
lowers. These units exhaust into the 
\‘S0-psi refinery system. Other pump 
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boosted the aviation-fuel output by- 


Semi-Outdoor Boiler Plant 
Supplies Steam for ‘‘100 Octane Plus’’ 


Richfield Oil Corp’s recently completed addition at Watson Refinery, Los Angeles, 
boosting aviation fuel to 1000% of 1940 output, includes high-pressure boilers, 


extensions to water-supply and treatment systems, revision of electrical facilities 


turbines operate on 150-psi steam and 
exhaust into the 25-psi system, while 
preheater turbines operating at the same 
pressure exhaust into the 15-psi steam 
main to the softeners. 

High-pressure steam headers from 
which auxiliary drives receive steam are 
fed from both ends and valves between 
each takeoff permit isolating to over- 
haul valves and regulators of any pump. 
All turbines have individual safety re- 
leases for protection should pressure 
in the 150-psi header become danger- 
ously high. There is a pressure-reduc- 
ing and desuperheating station, auto- 
matically controlled, for each boiler, 
each large enough for total load. 

A large part of exhaust steam goes 
to heating and process, and pressures 
maintained in different areas depend on 
temperature requirements of individual 


Combination gas 


processes. Thus there are 40-, 30- and 
25-psi exhaust systems. A pilot-operated 
reducing valve feeds steam from 150- 
psi header to 25-psi if there is a defi- 
ciency for feedwater heating, and two 
12-in. multiport relief valves permit ex- 
haust to atmosphere if there is an excess. 

Boiler blowdown goes through two 
flash tanks, one connecting to the 150- 
psi system and the other to the 25-psi. 
Wherever line location permits, traps 
on the 600-psi header discharge into 
the 150-psi line and traps on the latter 
discharge to condensate-return system. 

Actually, there are two condensate- 
return systems. One collects returns 
from all heaters and traps operating on 
high-pressure steam. This condensate 
is practically oil-free and goes to a 
10,000-bb] storage tank, for use in high- 
pressure boilers. The second system 


and oi] burners fire new 600-psi 750-F 300,000-lb-per-hr boilers 


(731) °75 


220) 
in 
one | 


collects condensate from heaters o- 
erating on 25-psi exhaust, which comes 
mainly from reciprocating pumps and 
contains oil, This condensate goes to 
the old boilerhouse, where it is sponge 
filtered before being fed to 1]-p boilers. 
Photos below show semi-outdoor con- 
struction. A brick-and-concrete struc- 
ture houses boiler fronts, firing aisle 
and pumps. The rest of the boilers. 
fans, and pressure-reducing and de- 
superheating stations are outside. In 
designing the plant, Lummus Co engi- 
neers kept operating convenience in 
mind and arranged steam piping so that 
all valves and regulators can be reached 
from the floor. All pumps, except 
boiler fuel-oil units, stand in a straight 
line in the pumphouse, a lean-to struc- 
ture extending across boiler fronts. 
Refinery water supply comes from 
wells on the 360-acre grounds. There 


(Right) Boilers, pressure-reducing  sta- 
tions, fans, and desuperheaters are out- 
doors. View shows weather-protected 
piping, turbine-driven fans, and ducts 


(Below) General view shows brick-and- 
concrete structure over boiler fronts, fir- 
ing aisle and pump room; outdoor equip- 
ment; part of 400 miles of piping 
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were five producing wells before the ex- 
pansion program; two more have since 
been drilled, each having about 1700- 
gpm capacity. Water shows only 3 gr 
per gal hardness. All wells discharge 
into a reservoir adjacent to the fresh- 
water pumphouse, starting point for 
three complete water systems. The 125- 
psi high-pressure system serves only for 
fire and pressure-vessel testing. Two 
2800-gpm pumps maintain 65-psi in the 
low-pressure system. One, motor-driven, 
runs continuously and the other, tur- 
bine-driven, comes on automatically in 
case of power failure and whenever 
needed to maintain pressure. Water 
from this system serves as makeup for 
cooling towers, for gland cooling and 
for boiler feed. The third system. com- 
pletely separated from the others, fur- 
nishes drinking water. 

Water for boiler feed runs low in 


hardness and dissolved solids, excep, 
sodium bicarbonate and silica, whic) 
run relatively high. In the hot-proces 
softener, use of dolomitic lime an 
sludge recirculation provide a high cop. 
centration of magnesium hydroxide tp 
remove silica by absorption. Silica j: 
reduced from 30 to 5 gpm. 

Adding gypsum reduces boiler- wate; 
alkalinity by converting bicarbonate t 
sulphate, which does not hydrolize tp 
give caustic soda. Amount of gypsum 
may be adjusted to give required sil. 
phate-carbonate ratio, and gypsum offer: 
the added advantage of precipitating 
CO:, which would otherwise be liberated 
with steam to cause corrosion. Although 
softener deaerating equipment is guar. 
anteed to lower oxygen to 0.005 cc per 
liter, sodium sulphite is injected into 
feed-pump suction to make doubly sure 
that no oxygen enters boilers. Treated 
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water leaving the softener still contains 
15 ppm of CaCO, and to remove this 
hardness, hexametaphosphate is added 
to give 40-50 ppm of PO, in blowdown. 

Return condensate and raw well 
water enter separate softener compart- 
ments. Raw water requires chemical 


treatment as well as deaeration; return 
condensate needs only deaeration. 

At one end of the chemical storage 
and mixing building stands a complete 
laboratory, equipped to make tests on 


raw and treated water, blowdown and 

condensate. Cooling-water control is 

also directed from this laboratory. 
Electrical Distribution 

Electric power for the previous re- 
fnery load of 9200 kw was supplied 
at 2300 v on secondary side of 11,000-v 
transformers. A rearrangement of 
power supply meets present total load 
of 12,000 kw. The power company 
now delivers at 11,000 v to the main 
refinery substation and two others 
strategically located in the plant area. 
Three sources of supply, each relay pro- 
tected, give the refinery a high degree 
of protection against power failure. 

Main transformer bank and distribu- 
tion center still feed the old part of the 
refinery at 2300 v. Three new substa- 
tions serve the added load. Substation 
No. 1A has three 1000-kva 11.000/ 
2300-v single-phase outdoor transform- 
ers and necessary switchgear. The 
2300-v power from 1A goes to substa- 
tion No. 18 for distribution through 
metalclad vertical-lift switchgear to 
catalytic cracking unit, old and new 
alkylation plants and new boilers. 

At No. 18. two 400-kva 3-phase in- 
door metalclad transformers step 11,000 
v power down to 440 v, for distribution 
through a rebuilt open switch panel. In 
this same substation, three 100-kva 
2300/240/120-v single-phase transform- 
ers and suitable switchgear supply 
lighting for new units. Power and light 
for new cooling tower, pumphouse and 
wells comes through substation No. 20. 
with two 300-kva 11.000/440-v 3-phase 
indoor metalclad transformers and 
switchgear arranged in two sets of cab- 
inets. Provision is also made for 15 
kva of 120/240-v lighting-transformer 
capacity. Substation No. 1A feeds No. 
20 at 11,000 v. 

Careful consideration went into pro- 
lective arrangements. The 11.000-v 
breakers have 150.000-kva interrupting 
capacity, with de solenoid and trip. 
2300-v breakers have 50,000-kva 
itterrupting capacity. Pilot-wire relays 
protect all parallel feeders. Secondary 
440-v equipment has 2200-kva breakers 
and air-break disconnects; current-over- 
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Boiler-plant control centers in this panel, complete with indicating and recording 
instruments. combustion-control equipment and controls for various auxiliaries 


The four boiler-feed pumps are 6-stage units, each rated at 735 gpm against a head 
of 785 psi. Drive turbines take steam at 600 psi and exhaust to the 150-psi system 


luad relays with de tripping protect cir- 
cuit breakers. Storage batteries in No. 
1A and 18 substations supply de. 

An underground system distributes 
power throughout the refinery, with tile 
duct laid in concrete for long runs and 
black-enameled conduit for short runs 
between manholes and switch houses. 
Conduit carries cable in operating areas. 
All cable is lead-covered, with sheath 
grounded at each manhole through a 
No. 0000 bar cable installed in concrete 
envelope below tile duct. brought out 


at each manhole and terminated at 
each substation in a copper ground 
plate set at permanent ground-water 
elevation. All pumps, motors, tanks. 
pressure vessels, heat exchangers and 
structures ground to a common system. 
Each substation has a water-pipe ground 
and all switchgear connects to this and 
to the common ground. 

This article is based on information 
supplied by G C Leslie, utilities fore- 
man, and W C Farquhar, electrical en- 
gineer, both of Richfield Oil Corp. 
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Whether your problem is 
lighting a single-dial instru- 
ment or arranging an elabo- 
rate switchboard, the prin- 
ciples of glare elimination 
and easy seeing are the same. 
The “‘better-sight”’ engineers 
have put down the answers 
for adaptation to your plant’s 
modernization program — 


Put Right Light in Right Place for 


> PROPER ILLUMINATION of switchboard 
and control-panel instruments has al- 
ways presented a difficult lighting prob- 
lem. However, more than lighting is 
involved as other factors must be con- 
sidered in designing for maximum visi- 
bility, such as type and location of in- 
struments, architecture of room, finish 
of panels and the like. To achieve best 
results, all must be coordinated into 
a single unified design. 

Seeing tasks include observation of 
instruments, meters and gages along 
with occasional relay inspection. Con- 
trol dials and board markings must be 
clearly visible. Instrument, meter and 
relay visibility are most important. 

Switchboards and control panels vary 
considerably in size, shape and location 
of instruments. Meters requiring con- 
stant observation are, of course, located 
on the panel front, while other meters 
and relays may be either in front or 
in back of the panels. 
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The visibility problem can be resolved 
into six fundamental factors: (1) elim- 
inating reflected glare from glass covers 
and bright fittings (2) eliminating di- 
rect glare in the field of vision (3) 
providing comfortable brightness con- 
trasts throughout the room (4) provid- 
ing enough light on instrument faces 
for accurate reading (5) locating in- 
struments in the normal field of view 
to prevent strained positions for the 
observer (6) selecting a suitable type 
of instrument for local conditions. 


Room Dimensions 


Size and shape of the room are usually 
determined by the control equipment 
to be installed. However, for adequate 
lighting, the ceiling height should be 
not less than 11 ft nor more than 16. 
Also, the ceiling should be free of un- 
necessary obstructions. 

Light-colored surfaces are best for 
seeing. The ceiling should be finished 


_, Southwest, with average illumination of 


Fig. 1—A substation control room in the 


18-ft candles obtained with luminous in- 
~~ fixtures. The operators like it 


Fig. 2—This TVA control room is es- 
ceptionally well illuminated, with in- 
direct cove lighting aimed entirely to- 
ward arched ceiling from concealed units 


in eggshell white with a reflection fac. 
tor of 80%, or more. Walls should 
preferably be light (cream, buff or 
green) with eggshell finish and a re- 
flection factor of 50 to 60%. Floors 
should be light in color; white con- 
crete is highly desirable. 

Windows are often a source of ap- 
noying direct or reflected glare. A 
window back of a board but visible over 
the top causes direct glare. Light from 
windows back of the observer is re- 
flected by glass instrument covers when 
viewed at an angle. Even glass brick 
can cause annoying glare. Most satis- 
factory conditions result if control 
rooms are windowless to eliminate the 
“daylight variable” with illumination by 
controlled artificial lighting through 
out 24 hours of the day. 

In existing structures, however, wil: 
dows already present should be taken 
into account in locating the control 
panels to minimize glare effects. It 
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: Indirect luminaires 


4 


B: Cove lighting 


luminaires 
on top of cubicles provide 
‘indirect iMumination 


angle 5 must beless = 
than angle when direct 
isused 


Fig. 3—Schematic summary of four important items: A, in- 
direct luminaires prevent glare; B, cove lighting requires 
arched ceiling; C, fluorescent units on top of cubicles provide 


good indirect illumination; D, for direct lighting angle b must 
be less than angle a to avoid reflection, a common source of 
trouble in control-board illumination work 


50 100/ ly 


A: Good 
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may be necessary to paint or other- 
wise cover some of the windows. 

For artificial lighting in a control 
toom, quality is equally as important 
4s quantity. Indirect lighting has been 
found most suitable. If glare is 
tliminated, about 20 to 30 ft candles 
is sufficient for easy, quick seeing. 
Use either filament or fluorescent 
lamps in conventional indirect lumi- 
taires, in coves or on top of switch- 
doards as shown in Fig. 1, 2 and 3. 
Contrary to accepted practice in many 
ther applications, bare fluorescent 
lamps should never be used. 

A conventional lighting system con- 
tists of indirect luminaires suspended 
tom the ceiling, as illustrated in Fig. 1 
ind 34, Either filament or fluorescent 
amp equipment can be used, but the 
iisible portion of the luminaires must 
‘ave very low brightness or reflected 
dare oecurs. This system can be used 
new installations or in existing con- 
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Fig. 4—Compare the visibility of the 50-yr old voltmeter (left) with a modern flush- 
mounted panel instrument’s rectangular compact case with open face (right) 


trol rooms if a white ceiling at least 
10 ft high is provided. 

Indirect cove lighting results in more 
ideal conditions than suspended lumi- 
naires because a more uniform ceiling 
brightness can be attained. Bright 
spots or streaks cause reflected glare 
just as do high-brightness luminaires. 
Fig. 2 and 33 indicate how a cove at 
one side of the room provides maximum 
illumination on the instruments without 
discomfort to operators. 


Cove Light Needs Arch 


Cove lighting requires a _ shallow- 
arched white ceiling for uniform bright- 
ness. It is impractical for most flat 
ceilings because a_ high-brightness 
streak occurs close to the coves with 
relatively dark areas in the center. 

Where instruments are located on 
parallel rows of switchgear cubicles, 
the method of Fig. 3C is suggested. In- 
direct lighting is provided by fluorescent 


Fig. 5—Instrument scale divisions in 
multiples of 1, 2 or 5 are easy to read 


luminaires on top of the cubicles. Low 
and uniform ceiling brightness with ex- 
cellent quality illumination results, 
free of glare and harsh shadows. II- 
lumination is adequate for reading in- 
struments on either side of the cubicles. 
Of course it is essential to have a white 
ceiling and light-colored walls. 

If indirect lighting is entirely imprac- 
tical, acceptable illumination can be ob- 
tained with direct fluorescent equip- 
ment, properly installed. Fluorescent 
luminaires can be arranged to form a 
continuous line of light. Luminaires 
must be precisely located to minimize 
reflected glare and shadows on the in- 
struments. Proper location depends on 
meter placement and normal position 
of the observer. Fig. 3D illustrates the 
main law: that the light source is re- 
flected from a glass meter cover at an 
angle equal to the angle at which the 
light strikes the meter. Locate light 


sources so that the reflection will not 
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be directed toward the observer’s eyes 
when he is in normal position to read. 

Good readability is an important fea- 
ture of instrument design. Easy read- 
ing scales, therefore. help increase visi- 
bility along with good lighting. Early 
instruments, such as the 19th-century 
model sketched in Fig. 4, left, had most 
of the scale concealed, with only a nar- 
row sector and the pointer tip showing 
through the glass. Modern practice ex- 
poses as much of the scale plate and 
pointer as possible to avoid shadows 
cast by the edges of the opening. Scales 
of best modern meters are well marked 
and have large numbers to facilitate 
quick reading. 


Scales for Easy Reading 


In general, uniformly spaced scales 
are best but are possible only on dc 
meters and ac wattmeters. Some in- 
equality and crowding at the lower scale 
points cannot be avoided in other 
types. However, meter designers aim 
at easy reading by using relatively heavy 
lines and division units of 1, 2, 5, or 
some multiple easily subdivided, as il- 
lustrated in Fig. 5. Scale divisions of 
1A, 2%, 3 or 4 are considered poor. 

Another consideration that affects 
good seeing is proper size of instrument 
scale for distance between scale and 
operator’s eye for normal reading. Dial 
diameters around 2 to 3 in., “miniature” 
types, are suitable for small panels for 
radio, aviation or electronic applications 
where located close to the observer. 
Larger dials are preferred for power or 
control switchboards where the opera- 
tor is usually stationed at some dis- 
tance from the instruments. Scales 
usually range from 4 to 7 in. The 
modern tendency is to avoid very large 
sizes such as were more common in 
the early days of the industry. 

For accuracy, there is no radical 
difference between large and small 
switchboard instruments except in the 
matter of readability from a distance. 
For example, a smal] instrument located 
close to the operator appears just as 
large and is as easily read as a larger 
one farther away. Modern 5- to 7-in. 
instruments not only allow compact in- 
strument panels but provide accurate 
readability. 

In selecting from available sizes and 
scales offered by manufacturers, the 
control-room designer should consider 
distance from which instruments are to 
be read and reading accuracy desired. 
For example, suppose the human eye 
can distinguish two lines when they 
are separated by enough space to re- 
sult in an angle of one minute at the 
eye. If it is desired to read a scale to 


80 (736) 


one-percent accuracy, a 5-in. scale 
could be located as far away as 14 ft. 
A black division line of the usual 0.02- 
in. width subtends an arc of one minute 
at a distance of 7 ft. Fig. 6 illustrates 
length of scales for about 1% accuracy 
of readability at various distances from 
the eye. These data check fairly well 
with tests made under good lighting 
conditions with observers having normal 
eyesight. 

If surrounding conditions are dim or 
dark, it may be desirable to use an 
illuminated dial. The dial proper can 
be translucent, with bulbs located in- 
side the instrument behind the face. 
Modern illuminated-dial instruments, as 
in Fig. 7, use miniature lamps located 
to light dial and pointer indirectly from 
the front, as do automobile-dash instru- 
ments commonly. Sometimes interior 
lighting of the instrument may improve 
readability to a considerable extent, es- 
pecially when instrument glass reflec- 


tions cannot be eliminated through 
proper location with respect to genera} 
lighting of the switchboard. 


What Color for Dials? 


With few exceptions white dials with 
black letters are accepted as standard 
in American industry where it is gen- 
eral practice to provide good illumina- 
tion. Black dials with white numerals, 
however, are of advantage in special 
cases. Originally the idea of black 
dials with white markings was based on 
the “psychological” or “visual percep- 
tion” theory, that is, showing positively 
by white lines the things to be _per- 
ceived instead of the negative method 
of providing a bright background that 
is not the thing to be perceived directly. 
In practice, experience with these ideas 
indicates that black dials with white 
figures and pointers are effective in in- 
closures where general illumination 
must be low or where, as on automobile 


/Eye can perceive ji, of angle deg 40min with good lighting 
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Fig. 6—Approximate relationship between viewing distance and scale length 


Fig. 7—Miniature lamps, concealed beneath the inclosing cover, light this meter 
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illuminated objects. 


craft and ordnance instruments, espe- 
cially for dials marked with fluorescent 
or radium paint. Such instruments 
must frequently be read under “black 
light” conditions. 

In recent years many attempts have 
been made to eliminate glare reflected 
from glass by etching or otherwise 


dashboards, light from white dials in- 
terferes with visibility of other poorly 


Black dials are often used for als. 


“> 


Fig. 8—Light gray panels create sharp contrast for controls and instruments, which 
may be white-on-black as shown, or have white dials with black letters 


treating the surface, to diffuse or alter 
the reflected rays. While some schemes 
have appeared to offer advantages under 
particular conditions, results on the 
whole have been disappointing. Desira- 
bility of some surface treatment re- 
mains. however, and it is hoped a solu- 
tion may come in the near future. Gen- 
erally speaking, the matter calls for 
preventive measures such as described 
here rather than “cures.” 
Another consideration for the 


de- 


signer is that of locating instruments 
directly in the operator’s normal field of 
view, if possible. When standing, the 
normal person’s eyes are 60-65 in. above 
the floor. Instruments are generally 
located within 24 in. above or below 
this level. All reflected glare from 
overhead lighting can be eliminated by 
locating instruments below eye level. 

While black has been the conven- 
tional color for switchboard panels. 
recent studies have shown light-colored 
panels more desirable. The eye adjusts 
itself to average brightness. An eye. 
adjusted to the dark average brightness 
of a black panel cannot see the instru- 
ment detail with maximum visibility 
when instrument scales have high 
brightness. Extensive tests have proved 
that maximum visibility is obtained 
when brightness of surroundings and 
brightness of task are about equal. 
Several installations of light-colored 
switchboards have proved acceptable. 
Not only is visibility improved but the 
light color brightens the appearance of 
the entire working environment. 

Light-colored panels may be gray. 
buff or green with a non-glossy surface 
that is hard, durable and easy to clean. 
Reflection factor should be about 50%. 

Where operators are at a central 
desk, instrument visibility is improved 
by arranging panels on the arc of a | 
circle with the desk at approximate 
center. To meet all visibility require- 
ments, it is essential to coordinate de- 
sign of room, lighting, instruments and 
panels. Proper interrelation of these 
components results in real returns of 
improved visibility engineered for cor- 
rect seeing. 


>NarureE Has, fortunately, endowed 
wineral oils with a considerable factor 
of safety which protects mechanical 
‘quipment against broken oil films even 
vhen operating conditions vary widely 
ind machines are subjected to adverse 
lemperature surroundings. Engines and 
wher machinery are often lubricated 
with oils and greases not particularly 
‘uited to the service required and noth- 


* Author of “Lubrication of Industrial and Marine 
“Lubricants and Cutting Oils for Ma- 
ools’* 
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Just 0.001 Inch from Destruction 


Lubrication oils can “take it’? because nature built into them a safety factor, but dire conse- 


quences follow abuse of an oil film, says W G Forbes*, Tidewater Associated Oil Co éngineer 


ing very drastic seems to happen—ex- 
cept perhaps a little premature wear. 

Operators should ask themselves why 
this is so. The answer, of course, is 
that lubricating oils tend to adjust them- 
selves to surrounding conditions. If 
an oil happens to be a little too viscous 
for a particular operation, the excess 
amount of fluid friction that develops 
within the oil film automatically causes 
a rise in temperature, and, within 
reason, the oil automatically drops in 


viscosity. This natural governing sys- 
tem comes into play and a balance is 
established. 

However, this balance will fail if the 
oil is much too viscous. Rapid wear or 
failure of the oil film results if the 
oil is too sluggish to follow the moving 
parts. On the other hand, if an: oil 
is much too light for a particular 
operation, the oil film will be relatively 
thin and vulnerable to intermittent rup- 
ture. It will struggle hard to function 
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and, unless conditions are overwhelm- 
ing, it will provide at least partial lubri- 
cation. This is what is meant by factor 
of safety. 

Manufacturers of equipment, by 
means of plates, tags and printed in- 
structions, indicate general specifica- 
tions for oils and greases that give best 
results for particular engines or other 
machinery. Following these specifica- 
tions is not only commendable but quite 
necessary in the majority of cases. For 
example, turbine designers generally 
recommend an oil having a Saybolt vis- 
cosity of 150 sec at 100 F for direct- 
connected units equipped with circulat- 
ing-oil systems. Manufacturers of hy- 
poid gears recommend an SAE 90 ex- 
treme-pressure oil, and so on. This 
practice should be more widely em- 
ployed so that there is no necessity for 
much of the guesswork still left for the 
operator to figure out after purchasing 
mechanical equipment. Correct lubrica- 
tion is far too important for any guess- 
work. 

Were it not for the amazing ability of 
lubricating oils to adapt their peculiar 
properties to a range of operating con- 


Effect of oil-water emulsions varies: 
steam-engine cylinders are successfully 
lubricated in the presence of consider- 
able moisture, but a heavy turbine rotor 
operating at 1500-3600 rpm would be in 
serious danger with an emulsion con- 
taining as little as 10 to 20% water 
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ditions there would be little progress 
on the face of this earth. It is hardly be- 
lievable that all the scientific factors 
were worked out before the first rail- 
road train traveled 90 miles an hour 
riding on a series of oil films about one- 
thousandth of an inch thick. This oil 
film is all the distance between safety 
and destruction, yet oil remains on the 
car-wheel journals through a wide range 
of climate and operating conditions. 

As a general rule lubricants have a 
safety factor ranging from about 2 to 
10. Suppose one ignored a turbine-man- 
ufacturer’s recommendation calling for 
150-sec viscosity oil and substituted oil 
twice as heavy, or 300 sec at 100 F. 
Would the bearings go to pieces? 
Probably not. The over-all lubricating 
conditions might not be quite so favor- 
able but no real harm would come to 
the turbine. It is quite probable that 
no difference in operation would be 
noticed. 

This does not mean, however, that 
rules of lubrication can be blithely ig- 
nored. Just as engineers responsible 
for a bridge insist on no encroachment 
of the factor of safety, deliberately al- 


lowed for unknown and unevaluated 
conditions, the automatic factor of 
safety in lubricating oils has a limit 
and to step over the line invites swift 
and sudden disaster. 

Sometimes water enters a lubricating 
system. Ordinarily it can be allowed to 
settle out and no harm results. However, 
when water forms an emulsion wit! oil 
the film is definitely weakened (in this 
sense water is not a lubricant) and one 
is trading on the inherent safety factor 
of the oil. Very often it will take more 
than 50% of water in the oil film to 
disrupt lubrication. For example, steam 
cylinders are successfully lubricated in 
the presence of considerable moisture 
with original tool marks still visible on 
the cylinder walls after three or four 
years of daily operation. 

On the other hand, a heavy turbine 
rotor operating at speeds between 1500 
and 3600 rpm would be in serious dan- 
ger with an emulsion containing 10 to 
20% water. Marine turbines have often 
been reported to have water content 
even higher than these figures but 
bearings were not wiped because the 
viscous oils customary in marine prac- 
tice could “take it.” It is amazing that 
oils can maintain working films under 
adverse conditions, but allowing water 
to contaminate lubricating oil can 
hardly be recommended as good prace- 
tice. 

Considerable laboratory data backs 
up the statement that water is detrimen- 
tal to oil films. The factor of safety 
cannot be stretched beyond the break- 
ing point and the limit varies with dif- 
ferent circumstances mostly unknown to 
an operator. 

These limits are not often exceeded in 
everyday practice or lubrication failures 
would be common talk. The worst that 


(Continued on page 194) 
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V-Belts Connect 1500-Hp Engine to Load 


In what is probably the largest multiple V-belt installation in the world a large 


flour mill uses 81 belts, totaling nearly one mile in length. In six drives they 


tension in belts. 


>Wuen rhe Russell-Miller Milling 
Co, Minneapolis, Minn., acquired the 
plant of the Standard-Tilton Milling 
Co, Alton, Ill., they decided to modern- 
iz the main power drive. In their 
Minneapelis A mill was a 1500-hp en- 
gine, in good condition, which a mod- 
tnization program had replaced with 
an electric motor. The setup at Alton 
was favorable for the engine’s economi- 
tal use to drive the plant after it had 
been modernized, and accordingly in- 
stallation plans were made to connect 
it to the main lineshaft. 

In Minneapolis the engine connected 
'o the mill lineshaft through a rope 
drive. But in Alton the engine had to be 
installed where the center distance be- 
tween its 18-ft flywheel sheave and 7-ft 
sheave on a countershaft in the plant’s 
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Fig. 1 (left) Main drive from 1500-hp engine 18-ft flywheel 
theave to 7-ft sheave on countershaft on 18-ft center distance. 
There are 21 G-section belts (2.5-in. top width 1.25-in. depth) 
each 76 ft in length. A 5-ft flat idler pulley maintains correct 
Fig. 2 (right)—This countershaft (in the 


connect a 1500-hp corliss engine to a countershaft and to the mill lineshafting 


> 


tance. 
on outside of 


basement was only 18 ft, or 5.5 ft be- 
twéen sheaves. This prevented using 
the rope drive as previously, so a mul- 
tiple V-belt was considered. As a re- 
sult, what is probably the highest pow- 
ered V-belt application in the world was 
designed, built and installed by the 
B F Goodrich Co. 

This drive consists of 21 G-section 
belts (top width 2.5 in., depth 1.25 in.) 
each 76 ft in length. The 21 belts weigh 
about one ton. The engine rope-sheave 
flywheel was regrooved for the G-section 
belts. To maintain correct tension in 
the belts a 5-ft flat idler was installed 
on their bottom strands, Fig. 1, which 
are the slack ones. Mounted in movable 
bearings, the idler can be pressed read- 
ily against the belt strands to maintain 
the best working tension in them at all 


mill basement) driven by the 1500-hp engine, connects to the 
mill shafting by two multiple V-belts, each having fifteen 
E-section belts operating on 60-in. sheaves and 28-ft center dis- 
Each belt is 66 ft, 8 in. long; a 36-in. flat idler 
slack 


strand maintains correct belt tension 


times and keep belt slip at a minimum. 

From the countershaft two multiple 
V-belt drives each connect to a mill 
shaft on the second floor. In each of 
these drives 15 E-section belts connect a 
60-in. sheave on the countershaft to a 
60-in. sheave on the mill shaft. Each 
of these belts is 67 ft long, operating on 
28-ft centers with a 36 in. idler to main- 
tain correct belt tensién. There are 
also three multiple V-belt drives between 
mill shaft and line shafts. Each of 
these consists of ten E-section belts, 35 
it long. 

This installation represents what is 
probably the largest V-belt drive in the 
world. If laid end to end the belts 


would be nearly one mile long. They 
transmit power to produce 3500 bbl of 
flour per day. 
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Check Refrigerating Equipment 
With This Tested Guide 


H A Boysen converts the usual per-minute per-pound figures for ammonia into values per ton 
of refrigeration. Let’s take a look at his practical method of checking plant performance 


> WHEN LIQUID REFRIGERANT expands in 
a refrigerating-system evaporator, a cer- 
tain minimum amount of energy must 
be expended to bring the gas back into 
the receiver as a liquid. Local condi- 
tions, equipment performance and 
process procedures largely determine 
plant efficiency, but a certain minimum 
energy exchange—a bare transfer of 
Btu for Btu—must be made. Numerical 
value of this amount gives a key to 
minimum capacity required and eventu- 
ally to equipment ~performance. 

When studying the Mollier chart we 
find values quoted as: per min, per lb 
of ammonia, but not per ton of refrigera- 
‘tion, a value of greater interest and 
‘more practical help to an operating 
engineer. Most equipment is rated in 
tons and an engineer speaks ‘and thinks 
in this term; he wants to know (1) con- 
denser load in Btu per min per ton, (2) 
water requirements in gal per min per 
ton per deg of temperature difference 
and (3) compressor work in hp and 
Btu per min per ton instead of per lb 
of ammonia. 

To find these values I made a curve 
and tabulated figures that have nearly 
exact and direct reference to the Mollier 
chart for various pressure combinations, 
without considering aftercooling or 
superheat other than through compres- 
sion. Volumetric efficiencies are for 
single-acting compressors with poppet 
valves working on dry suction and com- 
pressed gas. 

For instance, Table I shows that a 
minimum of 1.73 hp per min per ton is 
required to compress ammonia gas from 
15-psi-abs suction pressure to 190-psi- 
abs. At these pressures the condenser 
must absorb a minimum of 272.9 Btu 
per min per ton and it takes a minimum 
of 32.9 gal of water per min per ton per 

‘deg temperature difference to liquefy 
the gas. 

Using Tables I and II it is possible to 
check equipment capacity and perform- 
ance, Then determine minimum amount 
of work done in each section of the re- 
frigeration cycle to satisfy refrigerant 


Republication rights reserved by the author. 
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SUCTION-PRESSURE CURVES 
PS! GAGE 


Conversion factors: _ 


225 rpm = 0.900 
306 rpm = 1.224 


—— 


Tons of Refrigeration for 10x10-in. 250 Rpm Single-Acting Compressor 


ps; 


2 psi 


155 


165 
_ Head Pressure, Psi Gage 


175 


Fig. 1—Ten-ton change in compressor capacity for each 5-psi variation in suction 
pressure is not unusual. Calculations are based on absolute pressure 


thermodynamic laws represented in the 
Mollier chart. Consider an evaporator 
whose surface has been determined by 
tons X 12,000 

HT X MTD 
Factor HT (heat transfer) and MTD 
(mean temperature difference) have 
pronounced elastic features. Heat trans- 
fer is quite variable. It usually makes 


=sq ft area 


little difference whether evaporator pipe: 
and tubes are iron, steel, copper, mone) 
or stainless steel because actual cé 
pacity increase when copper is used it 
stead of iron is negligible. 

A 0.01-in. thick stagnant-liquid film 
on the metal surface reduces heat trans 
fer through a copper-plate from 40,00 
to 300 Btu per sq ft. While film thick 
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Columns 3, 2 


TABLE I—USEFUL UNIT REFRIGERATION FACTORS 


Column3 Column 4 Column 5 Columns 6, 7, 8 Columns 9, 10 Columns 11,12 Column 13 Column 14 
Capacity of Water 
Vapor Needed 10 x 10 compressor, Compressor Condenser required, 
Discharge volume after Volu- piston dis- tons, at work work gal/min/ Wet of liquid 
pressure expansion, metric placement, - “ ~ — + “ ~ ton/F HN; 
—- eon cu in,/ efficiency, cu in./ 225 306 250 Hp/ Btu/ Btu/lb Btu/ temp. expanded, 
Gage Abs min/ton min ‘ton rpm rpm min/ton min/ton HN: min/ton’ difference 1b/min ‘ton 


125 140 
135 150 
145 160 
155 170 
165 180 
175 190 
185 200 


) 
125 140 
135 150 
145 160 
; 155 170 
165 180 
175 190 
185 200 
195 210 
125 140 
5 135 150 
145 160 
155 170 
165 180 
175 190 
0 185 200 
195 210 
55 
125 140 
135 150 
145 160 
155 170 
30 165 180 
175 190 
185 200 
25 
5 
135 150 
145 160 
ction 155 170 
165 180 
175 190 
185 200 
pipes 
nel 
125 140 
| 135 150 
145 160 
d in 
d 185 170 
165 180 
175 190 
185 200 
rans: 195 210 
0,000 
hick 


Calculations based on absolute pressures 


Suction pressure: 15 psi abs, 0 gage. Volume: 30,534 cu in. Heat of vapor: 602.4 Btu; of liquid: 13.6 Btu. 


12,824 78.0 16,441 21.5 29.2 23.9 1.41 60.0 619 260.0 31.33 
12,916 77.3 16,709 21.1 28.8 23.5 1.48 62.5 619 261.0 31.45 
13 ,069 76.3 17,128 20.6 28.1 22.9 1.54 65.3 620 265 .4 31.97 
13,191 75.8 17,402 20.3 27.6 22.6 1.60 68.1 621 268.7 32.36 
13,313 75.3 17,680 20.0 27.2 22.2 1.68 fe 622 271.3 32.68 
13 ,404 74.6 17,968 19.7 26.8 21.9 1.73 73.1 622- 272.9 32.88 
13,527 74.0 18,280 19.3 26.3 21.5 1.81 76.9 624 276.9 33,36 
13 ,649 73.6 18,545 19.1 25.9 21.2 1.86 78.9 624 279.1 33 .62 


Suction pressure: 20 psi abs, 5-psi gage. Volume 23,328 cu in. Heat of vapor: 606.2 Btu; of liquid: 25 Btu. 


9,739 81.4 11,957 29.6 40.2 32.8 1.21 51.5 603 252.0 30.36 
9,798 80.5 12,171 29.0 39.5 32.3 1.27 53.7 603 254.0 30.68 
9,891 79.7 12,410 28.5 38.7 31.6 1,33 56.5 604 256.3 30 .88 
9,938 79.0 12,580 28.1 38.2 31.2 1.40 58.4 605 259.2 31.23 
10,078 78.4 12,855 27.5 37.4 30.5 1.46 61.7 606 261.7 31.53 
10,171 77.8 13,073 27.0 36.8 30.0 1.51 64.0 606 264.1 31.82 
10.241 wea 13 , 283 26.6 36.2 29.6 1.56 66.6 607 266.5 32.11 
10,330 76.5 13,503 26.2 35.6 29.1 1.63 69.0 607 269.0 32.41 


Suction pressure: 25 psi abs, 10-psi gage. Volume 18,939 cu in. Heat of vapor: 609.1 Btu; of liquid: 34.3 Btu. 


7860 83 6 9,402 39.6 51.1 41.8 1.05 44.5 590 245.0 29.52 
7954 83.0 9,583 37.6 50.2 41.0 1.12 47.0 590 248.0 29 .88 
7992 825 9,687 365 49.6 40.5 1.16 49 3 591 249.4 30.05 
8068 81.8 9.863 35.8 48.7 39.8 1.22 51.9 592 252.1 30.37 
8125 81.1 10,018 $5.3 46.0 39.2 1.28 54.4 592 253 .3 30.52 
8201 80.5 10,188 34.7 47.2 38.§ 1.35 $7.3 593 257.3 31.00 
8257 79.8 10,347 34.2 46.5 38.0 1.38 58 4 593 258.1 31.09 
8333 79.0 10,548 33.5 45.6 37.2 1.44 60.9 593 260.9 31.43 


Suction pressure: 30 psi abs, 15-psi gage. Volume: 15,967 cu in. Heat of vapor: 611.6 Btu; of liquid: 42.3 Btu. 
6578 86.5 7605 46.5 63.2 51.6 0.93 39.6 581 240.0 28.91 
6642 85.5 7768 45.5 61.9 50.6 0.97 40.8 581 241.0 29.03 
6706 84.5 7936 44.5 60.6 49.5 1.03 43.8 581 244.0 29.40 
6754 83.9 8050 43.9 59.7 48.8 1.08 45.8 581 246.1 29 .64 
6818 83.1 8200 43.1 536.6 47.9 3.33 48.0 581 248.0 29.88 
6882 82.6 8332 42.4 57.7 47.1 1.19 50.6 582 250.8 30.22 
6930 81.6 8472 41.7 56.7 46.4 1.24 52.5 582 252.4 30.41 
6994 81.2 8613 41.0 55.8 45.6 1.29 54.7 582 254.9 30.71 

Suction pressure: 35 psi abs, 20-psi gage. Volume: 13,807 cu in. Heat of vapor: 613.6 Btu; of liquid: 49.3 Btu. 
5661 87.9 6440 54.9 74.6 61.0 0.81 33.4 572 234.0 28.19 
5730 87.0 6586 $3.7 73.0 59.6 0.88 37.0 $72 238.0 28.67 
5771 86.4 6679 52.9 72.0 58.8 0.92 39.2 572 239.3 28.93 
5827 85.8 6791 $2.0 71.6 S78 0.99 41.9 573 242.1 29.17 
5868 84.7 6928 51.0 69.4 56.7 1.03 43.5 573 243 .4 29.32 
5923 84.1 7043 50.2 68.2 55.8 1.08 45.6 573 245.7 29.60 
5965 83.4 7152 49.4 67.2 54.9 2.33 47.7 573 247 .6 29 .83 
6020 82.8 7271 48.6 66.1 54.0 1.17 49.7 573 249.8 30.09 

Suction pressure: 40 psi abs, 25-psi gage. Volume: 12,177 cu in. Heat of vapor: 615.4 Btu; of liquid: 55.6 Btu, 
4993 88.9 5616 62.9 85.6 69.9 0.73 31.0 565 232.0 27.95 
5041 88.2 5715 61.8 84.1 68.7 0.77 32.9 565 233.0 28 .07 
5066 87.6 5783 61.1 82.1 67.9 0.83 35.2 565 235.0 28.31 
5114 86.9 5885 60.1 81.7 66.7 0.89 37.4 565 237 .4 28 .60 
5163 86.3 5983 59.1 80.3 65.6 0.94 39.7 565 239.9 28.90 
5200 85.7 6068 58.2 79.2 64.7 0.98 41.5 565 241.4 29.08 
5236 85.0 6160 57.4 78.0 63.8 1.02 43.3 565 243.0 29.28 
5285 84.4 6262 56.4 76.8 62.7 1.08 45.8 565 245.8 29.61 


Suction pressure: 45 psi abs, 30-psi gage. 


Volume: 10,898 cu in. Heat of vapor: 616.9 Btu; of liquid: 61.3 Btu. 


4457 89.4 4985 96.4 78.8 0.67 28.3 559 229.0 27.59 
4490 89.0 5045 70.1 95.3 77.8 0.71 30.1 559 230.0 27.71 
4523 88.6 5105 69.2 94.2 76.9 0.75 32.0 559 232.0 27.95 
4566 88.0 5189 68.1 92.6 75.7 0.80 34.0 559 234.1 28.20 
4599 87.4 5262 67.2 91.3 74.6 0.85 35.9 559 235.8 28.41 
4643 86.7 5355 66.0 89.8 73.3 0.90 38.0 559 238.0 28 .67 
4675 86.0 5436 65.0 88.4 72.2 0.94 39.9 §59 239.9 28.90 
4719 85.4 5526 0 87.0 71.1 42.0 559 242.2 18 


Suction pressure: 50 psi abs, 35-psi gage. Volume 9867 cu in. Heat of vapor: 618.2 Btu; of liquid: 66.5 Btu. 


4016 89.8 4472 79.0 107.5 87.8 0.59 24.7 553 225.0 27.11 
4045 89.3 4530 78.0 106.1 86.7 0.64 27.0 553 227.0 27.35 
4075 88.9 4584 77.1 104.9 85.7 0.68 28.8 553 228.4 27.52 
4124 88 .3 4670 75.7 102.9 84.1 0.73 30.9 553 231.0 27.83 
4154 87.7 4737 74.6 101.5 82.9 0.77 32.8 553 232.7 28 .03 
4193 87.1 4814 73.4 100.0 81.6 0.82 34.6 553 234.7 28.28 
4223 86.4 4888 72.3°>98.3 80.3 0.86 36.6 553 236.7 28.52 
4253 85.7 4963 71.2 96.8 79.1 0.92 38.9 553 238.7 28.76 
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0.420 
0.423 F 
0.428 
0.432 
0.436 f 
0.439 
0.443 
195 210 0.447 
125 140 7 a 
135 150 20 
145 160 24 
155 170 28 
165 180 32 F 
175 190 36 
185 200 39 
195 210 43 
& 
125 140 15 
135 150 
145 160 $22 
155 170 426 
165 180 $29 
175 190 $33 
185 200 $36 
195 210 +40 
412 
16 
420 
423 
427 
431 
434 
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410 
415 
418 
422 
425 
429 
432 
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410 
414 
416 
420 ¥ 
424 
427 
430 
1.434 
409 
412 
415 
419 
422 
426 : 
429 
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407 = 
410 
413 
418 
421 
425 
428 
431 


’ ness increases with fluid viscosity, it de- 
creases with increased velocity flow. 
However, beyond a certain maximum 
velocity there is no proportional im- 
provement in heat transfer. 

Initially, therefore, flow velocity is an 
important factor in brine-cooler or ice- 
tank evaporator design. An inadequate 
agitator or circulating pump may cause 
considerable lagging refrigerating effect. 
Of course, additional loss results if 
foreign matter from cooling or cooled 
medium deposits on heat-transfer sur- 
faces. This easily cuts output in half, 
especially on equipment with concealed 
or hard-to-get-at surfaces like flake-ice 
machines and some sanitary coolers. 
Therefore, refrigeration effect in the 
cooler can get a considerable jolt from 
an impaired HT factor alone. 

The chosen MTD, a direct measure 
of the rate at which heat is transferred, 
between inlet and outlet temperatures 
of the cooling and cooled medium, also 
influences plant operation. 

If the design is based on too-high a 
MTD or too-high a rate of heat transfer, 
resulting equipment is low in first cost 
but proves expensive and gives unsatis- 
factory service. Accepting a broad range 
of temperatures for the sake of a low 
bid leads to still greater temperature 
differences in operation. Initial sacri- 
fice of heat-transfer surface for MTD, 
frequently makes it necessary to operate 
at unproportionately lower and less 
economical suction pressures. Extra 
compressors must be run, and inlet- 
floats and backpressure valves bypassed. 
At best the operating cycle is decidedly 
unstable and bound to become worse as 
heat-transfer deficiency increases. If 
equipment design is originally at fault 
nothing can be done except provide ad- 
ditional surface. 


Establish Initial Values 


Once initial facilities and capacities 
are established it is not difficult to keep 
a close check on the efficiency of in- 
dividual units. For example: When 500 
gal of calcium brine circulates through 
a cooler and piping system intercon- 
nected with process cooling (second- 
ary), temperature difference determines 
the approximate heat load carried. Heat 
capacity of brine varies with its density 
and temperature. Here it may be taken 
.as 1/27 ton per deg per gal per min. 
Assume a temperature difference of 6F 


between inlet and outlet brine, then 


a =110 tons of refrigeration or 


18.5 tons per deg difference. 

Pump capacity in gpm conforms to 
manufacturers’ rating if the relief valve 
is set so that rated head is maintained. 
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CHECK LIST FOR 
REFRIGERATION CYCLE 

. Weight of expanded 
Cooling water required 
Work done by compressor 
Needed piston displacement 
Volume of expanded HN; 
Head pressure 

Suction pressure 
Evaporator surface 

. Condenser cleanliness 


_ 10. Compressor volumetric eff 
ll. Liquid-flow velogity 


ene 


For other heads the gpm may be ob- 
tained thus: 


watts X 0.85 33000 X 0.70 eff 
8.3 X total head in feet 746 


Total head on the pump affects its 
efficiency (taken here at 70%), motor 
efficiency 85%. If there is considerable 
difference between actual and rated 
head, take efficiency factor from manu- 
facturer’s pump-performance curve. 

While factors in Table I and II are 
combined as closely and accurately as 
possible to check equipment capacity, 
only a change of conditions, or a varia- 
tion in the usual load characteristics are 
of major importance when checking op- 
erating performance. Assume 300 cans 
of milk per hr to be cooled within fixed 
temperature limits after pasteurization. 
The job may be done with a large quan- 
tity of comparatively high-temperature 
brine, or less brine at lower temperature. 


Loss in Efficiency 

Perhaps after several weeks at the 
same load more and more brine must be 
admitted to the process circuit because 
brine deposits accumulate on the sani- 
tary cooler plates or the cooler’s effi- 
ciency becomes impaired from other 
causes. While load on the brine cooler 
is still at a par with the imposed load 
(milk) at the pasteurizing end, the de- 
ficiency is nevertheless apparent in a 
lowered brine-pressure reading. The 
increased amount of brine flowing only 
continues to do the work as long as 
there is sufficient plate capacity in the 
cooler. Eventually when valves are wide 
open and maximum amount of brine 
circulates in the process circuit, further 
cooling does not occur and brine cir- 
culates with gradually decreasing range 
between inlet and outlet temperatures. 
This change in range need not be great 
to have decided effect on product cool- 
ing. The 300 cans of milk to be cooled 
per hr is equivalent to about 50 
gpm. With a 50-F difference between 


inlet 


the product 
peratures: 


50 gpm X sp ht X sp wt X 8.3 X (90 — 40) 


200 Btu per min 

50 X 8.3 X 50 

or, roughly ’ 
frigeration. With 500 gal of brine at 27 gs) 
per deg per ton: eae 


temperature difference that 
expected. 
If the difference were only 4 F, then only 


: x = 74 tons of refrigeration would be 


would be 


active against a 104-ton load. 

Although 30 tons difference in work 
occurs with only 1.6-F difference in 
brine temperature, this small tempera. 
ture difference shows up as 

30 x 200 
50 zal X83 gal X 83 = 14.5F 
higher temperature in the milk. 


Ammonia Expanded 


Weight of ammonia liquid that must 
be expanded to produce one ton of re- 
frigeration in the evaporator for the 
various pressure combinations is given in 
last column of Table 1. Column 3 gives 
the cu in. gas volume of the liquid after 
expansion. This is, of course, the 
theoretical volume handled by the com- 
pressors. However, volumetric efficiency 
must be considered so these factors 
(column 4) and the resulting actual 
minimum displacement (column 5) per 
ton of refrigeration for a 10x10-in. sin- 
gle-acting poppet-valve compressor are 
listed. Resulting capacities of the 
10x10-in. compressor at three speeds are 
tabulated in columns 6, 7 and 8. Actua! 
work in the compressor in Btu and hp 
per min per ton derived from the Mol 
lier chart for the selected pressure com- 
binations is found in columns 9 and 10. 

Refrigerating capacity of a compres 
sor varies directly as the absolute suc- 
tion pressure and speed. Suppose the 
capacity at 20-psi suction pressure and 
360 rpm is 12 tons, at 35 psi and 300 
rpm the capacity would be: 


12 X (35 + 15) X 300 
(20 + 15) X 360 


Change in compressor capacity for 
every 5-psi change in suction pressure is 
considerable. A 10-ton increase or de- 
crease for such a pressure change is no! 
unusual, Fig. 1. Intermediate values 
can be interpolated for each psi change 
in suction pressure. Capacity for other 
compressor sizes and speeds must be 
determined by conversion constants. 

Combined heats, that of compression 
plus heat removed from the evaporator, 
enter the condenser. Average designet 
usually provide from 7% to 10 or mort 
sq ft of surface per ton of refrigeration. 


= 14.3 tons 
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and outlet tem. 


= 104 tons of re- 


= 5.6 F, the brine. 


‘ 
| 


but local conditions some times inject 
troublesome situations that the operator 
must contend with and try to rectify. 
Two- or 3-pass condensers have been 
changed to 7- and 10-pass units, expen- 
sive piping has been installed and 
changes made from series to parallel 
or series-parallel operation, not always 
as well-planned remodeling, but in a 
desperate effort to get relief from 
trouble. 

Heat-transfer-surface area of conden- 
sers working satisfactorily is always in 
excess of the theoretical] calculated value 
and is determined empirically rather 
than from slide-rule figures alone. Air 
and non-condensable gas, decomposed 
oil and oil itself, as surface film in con- 
densers, have marked effect on heat- 
transfer coefficient and rate. 

The minimum amount of heat enter- 
ing the condenser per ton of refrigera- 
tion is directly proportional to work 
done in the compressor. For instance, 
40-psi abs suction and 180-psi abs dis- 
charge pressure equals 239.9 Btu per 
min per ton, representing 39.8 Btu work 
of compression and 200 Btu refrigerat- 
ing effect in the evaporator. Or, for 50 
and 130 psi abs respectively, total is 223 
Btu, 23 Btu in the compressor and 200 
Btu in the evaporator. 

Formula for heat transfer surface is: 


tons X 12,000 
HT X MTD 
Modified for condensers: 
Tons X work in condenser 
in Btu/min/ton < 12,000 
200 X HT X MTD 


Condenser heat transfer coefficient is 
greatly influenced by water velocity, 
which ranges in practice from 100 to 
400 fpm for 100 to 225 Btu per sq ft per 
br. A conservative figure is 100 Btu per 
sq ft per hr for a horizontal shell and 
tube condenser. Water velocity in pipes 
may be determined by: 


yin = cu ft per sec and, 


= sq ft area 


cu ft/sec 


aren in oq ft ="velocity inf t per sec 


Mean temperature difference, or the 
tate at which heat is transferred, while 
tasy to figure, is nevertheless difficult 
‘oestablish as a condenser design value. 

A glance at Table II “Temperatures 
of Ammonia Discharge Gas” reveals 
that the lowest temperature encountered 
in the selected pressure range is 140 F 
at 50 psi suction and 130 psi discharge 
pressure abs. 

As temperature difference between 
ammonia gas and cooling water becomes 
aller, rate of heat transfer becomes 
‘lower, which necessitates larger con- 
sing surface. Assuming ammonia 
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pressures of 50 and 130 psi abs, and 
water temperature 61F, find the mini- 
mum theoretical amount of surface 
needed in a condenser. 

Ammonia will be cooled from 140 to 
71 F (corresponding to 130 psi abs 
head-pressure). In a clean condenser 
the water should come off at about the 
same temperature. 


Difference of higher temperatures: 
140 — 71 = 69 F = d, 

Difference of lower temperatures: 
71 — 61 = 10 F=4d; 

Difference: di — dz = 69 — 10 = 59 


D = log MTD = — 
2.3 log 
59 
= 


Minimum surface for a 500-ton load 
at the selected pressure combination 
would be: 


500 X 223 X 12,000 
200 X 100 X 31.3 


= 2140 sq ft area 


_ 100 fpm over the heat transfer surfaces. 


Obviously the same result will be ob- 
tained by converting work in the con- 
denser, Table I, Column 12, from a 
minute to an hourly rate directly by 
multiplying by 60 and the 500-ton load. 
This product is then divided by the HT 
and MTD values: 


500 X 223 x 60 
100 X 31.3 

This is the minimum surface required 
for a clean condenser and allowance 
must be made for water cleanliness and 
quality of operation. Usually the figures 
are increased slightly (about 30%) but 
circumstances may make it necessary to 
consider a 100% increase. Condenser 
water requirement according to Table 1 
is nearly 27 gal per min per ton per deg. 
Therefore with 10 F temperature dif- 
ference, the 500-ton load would require: 


500 X 27 gal/deg 
10F 


and the water would have to flow at 


= 2140 sq ft 


= 1350 gpm 


Suction - 
Pressure 


TABLE 1I—TEMPERATURE OF AMMONIA DISCHARGE GAS 


Discharge Pressure— 


Gage: 115 120 125 130 


by more than 20 or 30 F. 
than it should be. 


135 145 155 165 175 185 195 205 

Gage Abs Abs: 130 135 140 145 150 160 170 180 190 200 210 220 
0 15 250 255 260 266 272 282 292 301 311 319 327 335 
1 16 243 «249 «4255 260 266 276 285 295 303 311 320 328 
2 #417 237 243 «6249 «= 255) 260) 270 279 «289. 297 306 313 321 
3 «618 231 238 #+%244 «249 254 264 273 283 291 300 307 314 
4 19 225 232 237 243 4248 «258 268 277 285 294 301 307 
20 220 +227 «©2330 «6238 243.) 253-263 «272 «42280 289 296 303 
6 21 217. «+223 «6228 «238 248 258 «275 284 292 299 
= 213° «218 «223 229 233 243 253 262 270 279 287 294 
8 23 209 +214 +219 224 229 239 #249 #258 266 274 282 290 
9 624 205 210 215 220 225 235 244 254 262 270 278 285 
10 «25 200 +4206 «6211 216 221 231 240 250 258 266 274 281 
11 826 197 202 207 212 217 227 237 246 254 262 270 277 
12 «(27 194 199 204 209 213 223 233 242 250 258 266 273 
13 «28 1909 195 200 205 210 220 230 238 246 254 262 270 
14 «629 187 192 197 202 208 216 226 235 243 251 259 266 
15 30 183 189 194 199 206 213 223 228 240 247 255 263 
16 8=31 180 186 191 196 202 210 220 226 235 244 252 260 
17-32 177. 183 188 193 198 207 217 224 233 241 249 256 
18 33 174 180 185 190 195 204 214 222 231 239 246 253 
19 34 172 177 182 187 192 200 211 220 228 236 243 250 
20 835 170 175 180 185 190 198 208 217 226 233 240 247 
21 #36 167 172 #177 #182 187 196 206 215 223 230 237 245 
22 0=—(37 165 170 175 180 185 194 203 212 220 227 235 242 
23 «38 162 167 172 177 #182 192 201 210 217 225 232 240 
24 . 39 160 165 170 175 180 190 198 207 215 222 230 238 
25 40 157 163 168 173 178 187 196 204 213 220 228 236 
26 = 41 T53 161 166 171 176 185 194 202 211 218 226 232 
27.0 42 150 159 164 169 174 183 192 200 208 216 224 230 
28 8343 148 157 162 167 172 181 190 198 206 214 222 228 
29 44 146 #155 160 165 170 179 188 196 204 212 221 226 
30 0=— 45 145 153 158 163 168 177 186 194 202 210 218 224 
31 4346 144 151 156 161 166 175 184 192 200 208 216 222 
32047 143 150 154 160 164 173 182 190 198 206 214 220 
3348 142 147 152 157 162 171 180 188 196 204 212 218 
3449 141 146 151 156 161 170 178 186 194 202 210 216 
35 «50 140 144 149 154 159 168 176 184 192 200 208 214 


’ Values are based on properties of ammonia determined by Bureau of Standards, Washington, 
D.C. Actual temperature of gas discharged by the compressor should not exceed values given 
If this happens, something is wrong and plant efficiency is lower 
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Vaporizing Equipment Enables Industrial 
Gas Burners to Handle Liquid Fuels 


By C B HAMMERS 
Southern California Gas Co 


Designed for standby service, 
installation at the plant of 
Weber Showcase & Fixture 
Co, Los Angeles, serves as pri- 
mary heat source because of 


wartime peaks on gas system 


P INDUSTRIAL GAS BURNERS of the pre- 
mix type handle liquid fuel in a new 
installation at the plant of Weber 
Showcase & Fixture Co., Los Angeles. 
Designed as standby equipment. this 
system (patents pending) is being used 
as the primary heat source because of 
wartime peak demands on the distribu- 
tion system of the local gas utility com- 
pany. 

The apparatus vaporizes liquid fuel 
in a stream of hot air, forming a com- 
pletely combustible mixture. Naphtha 
serves as fuel in this case. but equip- 
ment of this type can tbe made to burn 
heavier oils. up to a No. 5 diesel oil. 
Since no change in burners is required 
to switch from a gas-air mixture to an 
oil-vapor-air mixture, the principle 
proves applicable wherever heat is re- 
quired in a restricted space and both 
liquid and gaseous fuels are available. 


Equipment Hookup 


As shown schematically in Fig. 2, the 
system consists ofa blower, air heater, 
fuel-metering basin and a _ mixing 
chamber in which fuel is vaporized and 
mixed with air in the proper propor- 
tions. Air from the blower passes 
through the heater, which raises tem- 
perature to about 300 F before air en- 
ters the venturi mixing chamber. By 
means of equalizing tubes, a pressure 
equal to the differential between the 
throat and the converging end of the 
venturi is imposed on the fuel in the 
metering basin. Pressure forces liquid 
fuel through a nozzle into the stream 
of hot air passing through the venturi. 
Because fuel pressure varies directly 
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Fig. 1—Steel-compartmented life raft ready for parkerizing in solution tanks, 
heated by industrial gas burners fitted with vaporizing equipment for liquid fuel 


Fuel-pressure Plu Fuel Static pressure 
reducing valve. valve. valve, ¢ equalizer tube 
( 
Air valve... to burner 
Combus tion- 


A 
air heater-.. -Flue +--Heated air 


Blower. 


-Thermostat for 
| cormbustrion-air 
heat supply 


- 
~ 


{ 


,fvel valve 

,Combustion- 

/ otr-heater 

fuel supply 


= 


- Burner 


— 


Fig. 2—Diagram shows heater and controls for 300-F air used to vaporize liquid 
fuel, venturi mixer, and equipment and controls for pumping and metering the fuel 
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with amount of air delivered through 
| the venturi, an automatic proportion- 


ing effect is obtained. From the mixing 6 ” 


manifold to the inclosed burners. 


See characteristics ressaible thece That’s no longer a commercial slogan, but a military one—for 700.000 items 
the exdinary mixture and of Ordnance, Chemical and Quzr:ermaster supplies are triple-wrapped in 
4 paper. First, there’s greaseproof paper to hold the rust-inhibitive grease. 
then waterproof paper (a wax dip), and final packaging in large cartons 
this (waterproof-paper lined). Here are practical GI reasons: 
Ba tanks Steaming Humidity? Moistureproof cover blocks it! 
are use r rko- ‘essing ; . . 

wi Fis No Lighters or Docks? — Float it ashore! 

te 500 Beach Strafing? — Sink it just below tide line! 

<4 ee N 2 
about 200 F. Heat input of 2.000.000 9 

3 Btu per hr comes from two burners oa — Let DNase: 


in each tank, firing into submerged Package Fell? — Pick it up—it’s unharmed! 
tubes which run the length of the tank 
(20 ft) along the lower inside corners 
and rise to vent into a breeching. 

With tanks set in a pit. the burner 
equipment stands below ground level. 
THE PAPER YOU SAVE TODAY FIGHTS TOMORROW 
mize attendance, extensive use of auto- 
matic and remote controls has been 
made. centering in a panel on the 
zround floor, Fig. 4. Controls are in 
vries and must be operated in the a flame-failure device and is lighted by burners. Each burner has a_ flame- 
established sequence for starting. electric spark. failure device and gas pilot. A master 
Failure of any component—fuel pump. A controller actuated by a thermo- selector control on the instrument 
blower or air heater—automatically tat immersed in the solution tank panel permits remote changeover from 
shuts off main burners. Pilot for the adjusts a butterfly valve in the fuel yas to oil without any physical change 
gas-fired air heater is equipped with manifold just ahead of the main of burner or auxiliary equipment. 


It’s too much to assume that such paper can be salvaged. Even if it were, 
the waterproofing may prevent reprocessing. That’s why demand for paper 
goes up as available lumbering manpower declines. That’s why we must all 
save every scrap of paper for the Big Scrap we’ve got to win! Remember... 


BS 


Fig. 3—Hot air from heater passes through mixer pipe, left Fig. 4—Complete control for the heating equipment centers 


Liquid foreground, where liquid fuel is introduced; the resulting 


in this panel; auxiliary equipment and burners are located 
» fuel ‘ombustible mixture burns in tubes immersed in solution tanks 


below floor, near bottom of tanks, approximately 10 ft deep 
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— Southeastern quarter of the continent 
includes most of the industrial devel- 
opment, power stations and transmission 
lines, as shown by this electrical map 


Australia’s Power Future Calls 
For Steam, Hydro and Diesel 


War has brought all-out industrial development to the “land down under,” an erstwhile agri 
cultural community. With steel, coal and power, the Commonwealth aims at a self-sufficien'! 
and prosperous postwar position as leading influence in the entire South Pacific region 


By JOHN S G SHOTWELL along the eastern and southern borders This distribution of population. 
of the continent from Maryborough, in primarily occasioned by settlement 0 
Queensland to Adelaide, near the steel fertile valleys along the coast and 
district of South Australia. On the around natura! harbors when the coud 
. opposite, southwestern, coast are the try was a purely agricultural and met 
has a population only that of New York — yel]-known commercial cities of Perth cantile community, has had an importal! 
City. Practically all centers of popula- and Freemantle, outlets for wool and effect on Australia’s industrial de 
tion are concentrated along a relatively agricultural products of the fertile velopment. Industries first locale? 
narrow fringe of seacoast plain, mostly western plain. around the head of Spencer’s Gulf, Mel 


> ROUGHLY THE SIZE AND SHAPE of the 
United States, the Australian mainland 
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hourne and Sydney in the early years 
of this century. During World War I 
industry tended to grow in areas where 
yower could be most easily and cheaply 
produced and supplied, with the result 
that industry is now concentrated in 
the southeastern sections of New South 
Wales and Victoria with a separate de- 
velopment around Spencer’s Gulf. 

Unfortunately, Australia is blessed 
with only a few good hydroelectric 
power sites. These are found in the 
mountains of the eastern coastal area, 
known as the Dividing Range, and 
on the island of Tasmania off the south- 
em coast. Steam power, depending on 
extensive coal deposits (Power, p 605, 
Sept. 1944), serves southern industrial 
centers and many of the coastal cities. 
Transmission networks are confined to 
local areas along the coast (map on 
facing page), and large areas of the 
country have no power or industrial 
development of any size. Small inter- 
nal-combustion-engine plants serve lesser 
municipalities. 


Steam Power Predominates 


In 1936, capacity of generating sta- 
‘ions in New South Wales totaled 631,- 
(00 kw of which 92% was steam, about 
‘, hydro and the remainder internal- 
ombustion engines. In the same year 
Victoria had about 300,000 kw of gen- 
‘rating equipment. While exact figures 
of present additions are not available, 
capacities have been greatly increased; 
nore than tripled in Victoria and more 
than doubled in New South Wales. 

Most power distribution is 3-phase 50- 
eyele, but some 3-phase 25-cycle is gen- 
erated for traction purposes and a few 
industries. Direct current is also sup- 
plied for street and suburban railways 
around Sydney and Melbourne. Dis- 
tribution voltages range from 240 to 415 
v. Average load factor of most systems 
is about 50%. Generation of electricity 
in Victoria and New South Wales ranges 
‘round 1000 kwhr per capita. 

Most power development and distribu- 
tion has been undertaken under some 
form of public ownership. The three 
principal examples of private owner- 
ship are the Electric Light and Power 
‘upply Corp, which supplies part of 
‘ydney’s requirements, the City Electric 
light Co, which supplies part of Bris- 
hane along with most of the suburban 


These penstocks lead down the slopes of 
"oUntainous Tasmania to a power de- 
lopment. Tasmania and New Zealand 
ave extensive hydroelectric resources 
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and southeastern sections of Queens- 
land, and the Adelaide Electric Supply 
Co, Ltd, which supplies the city of 
Adelaide and an area east of Spencer’s 
Gulf. 

The remainder of the large distribu- 
tion services are under public ownership 
although some power is purchased from 
such industrial concerns as Broken Hill 
Proprietary, Ltd, at Newcastle. Map on 
facing page shows the relationship that 
now exists between power generation, 
transmission networks and centers of in- 
dustrial population. 

With increased transportation facili- 
ties and a general trend toward a broad- 


ening industrial base, the postwar power 
picture will probably change radically. 
In addition to projects in the southeast 
several good hydro power sites in the 
north may be developed within a few 
years of cessation of Pacific hostilities 
with accompanying construction of in- 
dustrial establishments in areas now 
almost uninhabited. Water supplies 
have been found underground, which in 
addition to potential irrigation projects 
from existing watersheds, will assist a 
population increase to maintain itself. 
New mineral deposits, some exceedingly 
rich in quality and quantity, will un- 
doubtedly lead to exploitation of 
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Hume Weir, dam on the Murray River, impounds two million acre ft, largest conservation scheme in the southern hemisphere 


many of the hitherto undeveloped areas. 

Eight major generating and distribu- 
tion systems now serve New South 
Wales, six primarily steam and two 
primarily hydro. More than two thirds 
of the installed capacity is steam gen- 
eration concentrated in the vicinity of 
Sydney. 

Looking toward the future. hydro de- 
velopment of the Snowy, Lachlan, Clar- 
ence and Styx Rivers in New South 
Wales has been studied. Like most 
Australian rivers, they have long 
periods of low minimum flow and thus 
require relatively large storage reser- 
voirs, interconnection with steam plants. 
or both. No existing lakes provide suit- 
able natural storage and the precipita- 
tion runoff is rapid. In the southeastern 
coastal area a snow region exists but 
the season is of cémparatively short 
duration. 


Hydroelectric Projects 


The Snowy River project includes two 
power stations, No. 1 developing about 
80.000 kw with an average gross head 
of 635 ft and No. 2. downstream, 170.- 
000 kw with 1285 ft. From a storage 
reservoir at Jindabyne a 15-mile rock 
tunnel leads to two 2300-ft steel pres- 
sure pipes at Station No. 1. A 2000-ft 
tailrace tunnel in granite discharges 
into an intermediate pondage basin 
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from which a one-mile tunnel leads to 
four 7300-ft steel pipelines at Station 
No. 2. Most of the power wil] be trans- 
mitted to Sydney at 220 kv with inter- 
connections to the Burrinjuck and Port 
Kembla systems. 

The Wyangalla Dam on the Lachlan 
River was completed in 1935 for irriga- 
tion, stock and domestic water require- 
ments. About 10.000 kw can be de- 
veloped at this site without interfering 
with irrigation requirements. Another 
8000 to 10,000 kw can be economically 
developed on the Styx River by construc- 
tion of a dam and relatively short tun- 
nel. The Clarence Gorge project calls 
for a 5-yr development. totaling 75.000 
kw and involving the largest dam in 
Australia. 

In Victoria, principal generating 
plants are located at Melbourne. Yal- 
lourn. Sugarloaf-Rubicon and Kiewa. 
Melbourne, Yallourn and another sta- 
tion at Geelong are steam plants, while 
the others are hydroelectric. The Sugar- 
loaf-Rubicon system consists of five 
<mall power plants totaling about 
30.000-kw installed capacity. 

The Kiewa project is designed for ul- 
timate installation of 104,000 kw of 
which the first 12,000 kw is now in oper- 
ation and another 12,000 kw scheduled 
for completion by the end of 1944. So 
far the work has been concentrated in 


No. 3 station consisting of a dam on the 
East Kiewa River and a tunnel abou 
a mile long under a ridge to provide 
a head of about 350 ft. Future plans 
call for four stages including two stor 
age dams high up in the Australian 
Alps. 

One dam on the Pretty Valley branch 
will hold 95,000 acre ft while a smaller 
storage reservoir on the Rocky Valles 
branch will contain 13,000 acre ft. 0» 
the West Kiewa a small dam and } 
mile tunnel will divert flow to a point 
on the East Kiewa below the junction of 
its two branches and ahead of No. 3 
plant. Below No. 3 another tunnel wil 
divert the flow back from East Kiewa 
to the West Kiewa to provide a gro 
head of 600 ft at No. 4 plant, which wil 
have a capacity of 39,000 kw. Total 
river fall from storage’ reservoirs | 
No. 4 tailrace is about 4000 ft. 


Features of Kiewa Project 


An interesting feature of the Kiews 
project is that the main dams and ree 
ervoirs are on one side of the mountal 
crest and the power plant on the other 
water being brought through the mou 
tain by a tunnel. Water is also be 
used for an extensive irrigation schem* 
the whole project to be operated joint 
by the State Commissions for Electr" 
and Irrigation. 
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Six 3000-hp Sulzer and five 1250-hp Mirrelee heavy-oil engines at the Broken Hill Proprietary Co serve mining operations 


nthe In South Australia the only network 


abou! J system is that operated by the Adelaide 

‘ovide MF Electric Supply Co, Ltd. A transmis- 

plan: 7 sion system runs from Strathalbyn about 

stor 7% 30 miles southwest of Adelaide to 

ralian # Caltowie, between Port Pirie and Peter- 
borough. All the rest of South Australia 

ranch @ is served by independent plants of 

naller # which a majority are de. Of the two 

Valley # important centers, that at Port Pirie is 

t. On supplied by energy from Broken Hill 

nd 3 Associated Smelters Proprietary and 

point J another at Whyalla supplied by Broken 

ion of @ Hill Proprietary Co, Ltd, which owns 

No. = and the adjacent town of Iron 

el wi nob. 

Kiewa 

oven Mineral Resources Large 

sh will Whyalla, near the head of Spencer’s 

Total MM Gulf, has become a most important steel 

irs t center during World War II and will 
wndoubtedly remain the principal source 

“ of raw material for Australia’s postwar 

industry. Not only has the continent 

Kiews admost inexhaustible supplies of iron 

nd re HH ore and coal, but sufficient amounts of 

untai MM practically all other metal ores are avail- 

other. able either on the mainland, or as nearby 

mou & Tasmania and New Zealand. How- 

to be ‘er, practically all petroleum must be 

war mported, although this is not a serious 

pt problem in peacetime considering the Typical of the combined power and irrigation projects characterizing much of the 

etricity Proximity of the oil fields of the East recent and proposed Australian development is Burrinjuck Dam in the Murrum- 
Indies, bidgee Irrigation district of New South Wales. 20,000 kw capacity is now installed 
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By William Doran, chief engineer, Essex County Sanatorium, Ont., Canada 


LANDMARKS. 


Presentation gifts at the farewell party seldom varied 


fashions change in watches and professional training but an 
engineer’s landmarks are still service, safety and loyalty 


In recalling incidents that occurred in 
the old plant, I find particularly fresh 
in my memory the happenings that were 
linked to a social function of one kind 
or another. Farewell parties cropped 
up from time to time when some mem- 
ber of the staff decided to try his luck 
elsewhere. On these occasions we all 
subscribed for a parting gift and in- 
variably the event was marked by a 
party in the home of one of the 
engineers. 

These send-off parties were known to 
us as payoffs, a name that may not be 
familiar in some districts. I think the 
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term is handed down from older times 
when a man leaving a job paid off by 
treating all his friends. 

The presentation gifts that we made 
seldom varied. It was a tradition that 
a young man on leaving should receive 
an inscribed gold watch, large and 
heavy, together with a chain of equally 
ponderous proportions. If the recipient 
was a married man or one about to 
venture on the seas of matrimony, the 
gift was invariably a large cruet stand 
with four cut-glass sauce bottles. Varia- 
tions from this order lay between a gold 
stickpin and a brass-bound album. 


In these pre-movie days almost every. 
one could contribute something in the 
entertainment line and the contributions 
seldom varied. I bet I heard Scottie 
Martin sing at a dozen parties and his 
song was always “Annie Laurie.” | 
have heard Slim Wilson play his violin 
solo as many times and always it was 
“The Last Rose of Summer.” Even 
the refreshments were traditiona!; jp 
summer, salad sandwiches, ice cream 
and Boston sherbet; in winter, chicken 
sandwiches, drop cakes and coffee, 
About the last to arrive was the Old 
Chief, who chatted around for a while. 
At just the right moment he performed 
the presentation ceremony, which in it. 
self was traditional. 

There was a reference to the “unani- 
mous wish of all your fellow employes,” 
“token of respect and esteem,” “look 
back in years to come on this symbol 
of the good wishes,” etc, etc. After the 
presentation most of the older folk left, 
which was the signal for the carpet 
to be taken up and square dancing to 
commence. 


The Letter 


Earlier on the same day another tradi- 
tion took place in the old plant. The 
man who was leaving was relieved about 
two hours before the usual quitting 
time and told to report to the Old 
Chief’s office. There the two sat until 
long after we had gone home. I often 
wondered what took place at that con. 
ference and one day I found out. I had 
decided to leave the old nest mysel! 
and take a job in charge of a small 
plant in a nearby town. When the day 
came for my call to the Old Chief's 
office I found him writing my recom 
mendation in his large, round hand. 

He chatted about my prospects and 
then went on to speak of what he called 
the landmarks of our calling, service. 
safety and loyalty. Service at all times. 
come strikes, hell or high water. Safety. 
first and last: to have a healthy respect 
for pressure vessels in our care and 
never for a moment to countenance any. 
thing contrary to, or subversive of the 
Code and regulations laid down for ou 
guidance. Loyalty to fellow engineers 
by ever seeking to enhance the status 
of all engineers. Loyalty to employers 
by never revealing any confidential 
knowledge of their business that migh! 
come within the engineer’s ken. 

He advised me to resign myself t 
the fact that study was the lot of every 
engineer. No combustion man should 
stop short of quantitative chemistry and 
an engineer should never have to apole- 
gize for his drawings. 

(Continued on page 194) 
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SHASTA DAM and its powerhouse. 
photographed above, are part of one of 
the world’s largest water-power and 
conservation projects. A general picture 
of this Central Valley project. on the 
Sacramento River in northern Cali- 
fornia, is diagramed at top of page 98. 
lt is a long-range $330,000,000 develop- 
ment, being built by the U. S. Bureau 
of Reclamation, which includes power 
generation, flood control, salinity con- 
trol, river regulation, navigation and 
irrigation. 

Rising near Mount Shasta in northern 
California, the Sacramento River flows 
south into San Francisco Bay. Coming 
up from the south, the San Joaquin 
River empties into the same bay. There 
isan excess of water in the Sacramento 
River and a deficiency in the San Joa- 
quin. The Central Valley project is de- 
‘igned and being built to correct this 
condition. 

Shasta Dam, the main element of the 
development, is a concrete gravity de- 
‘ign, with crest length of 3500 ft, maxi- 
hum height of 560 ft. It contains 6,000.- 
cu yd of concrete and will provide 
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More Power, More Water for California: 
Shasta Goes Into Operation 


4,500,000 acre-ft water storage. In size, 
this dam ranks next to Grand Coulee, 
which is 4500 ft long, 553 ft high, 550 
ft thick at base, contains 11,250,000 cu 
yd of concrete, and impounds over 10.- 


-- 000,000 acre-ft of water. Boulder, the 


highest dam built, is 727 ft high. It has 
a crest length of 1244 ft, is 660 ft thick 
at the base, contains 3,250,000 cu yd of 
concrete, and has a water-storage ca- 
pacity of 31,142,000 acre-ft, more than 
three times that of Grand Coulee and 
seven times that of Shasta. 

A powerhouse near Shasta Dam will 
have five 75,000-kw power-generating 
units, two of which started operation 
July 14 of this year. A few miles below 
Shasta, Keswick Dam, 148 ft high, now 
completed, regulates river flow to per- 
mit more latitude in water use for power 
generation at Shasta plant. Water flow 
by Keswick, other than over its spillway, 
will be through the waterwheels of three 
25.000-kw units, not yet installed be- 
cause of war restrictions. 

For the present the Bureau of Reclam- 
ation will sell Shasta Dam power to 
Pacific Gas & Electric Co for distribu- 


tion in its system. Power will be taken 
into its system at two points: its Shasta 
substation, 28 miles from Shasta plant, 
and Oroville at the end of a 100-mile 
230-kv line, built by the Bureau but 
leased by it to the power company. 

Water from the Sacramento River’s 
lower delta region will be carried by a 
10.000-cfs canal and pumping plant up 
the San Joaquin Valley where the water 
table has dropped as low as 250 ft in 
places. Friant Dam, with 520.000 acre- 
{t storage, and its system of canals will 
further augment the San Joaquin Val- 
ley water supply. Dam operation, in- 
cluding 415 miles of canals, and four 
pumping stations, will require 150,000 
kw when completed. 

The 103,000-hp 138.5-rpm 330-ft-head 
waterwheels in Shasta power plant are 
Allis-Chalmers; the 75,000-kw gener- 
ators, General Electric; two 3500-hp 
service-unit waterwheels, James Leffel 
& Co; the main 25,000-kva, 13.6- to 
132.8- and 230-kv transformers, West- 
inghouse Electric & Mfg Co; waterwheel 
governors, Woodward Governor Co. 
(Continued on page 98) 
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Nicholson File Company, one of the 
country’s leading manufacturers of files, 
recently installed 3-30,000 lbs. per hour 
Riley “RO” boilers fired by either pul- 
verized coal or oil. The units operate 
at efficiencies of 82% without heat re- 
covery equipment other than the distinc- 
tive Riley “RO” boiler integral econo- 
mizer. At 30,000 pounds of steam per 
hour, exit gas temperatures are down 
to 500°F. 


The Riley units have proved entirely 
reliable and satisfactory. Ratings of 
between 35,000 and 40,000 pounds of 


steam per hour are obtained without 
difficulty and at high efficiencies. 


It has been proven by actual field re- 
sults at hundreds of plants that the 
Riley “RO” unit is the ideal unit for 
steam capacities of from 10,000 to 100,000 
pounds of steam per hour. The water. 
cooled furnace, integral economizer and 
steel clad insulated setting assure re- 
liable, outstanding, efficient perform- 
ance. It pays to install Riley “RO” 
Boiler units because of the low cost of 
producing steam with these efficient 
units. 
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FILE 


NICHOLSON 


FOR EVERY 
PURPOSE 


MADE IN U-S.. 


NICHOLSON FILE COMPANY, Providence, R. I. 
3-30,000 lbs. /hr. Riley “RO” Boiler Units, Pulverized Coal and Oil Fired 
Operating Pressure, 125 lbs. Saturated, Jenks & Ballou, Engineers 


STOKER CORPORATION, WORCESTER, MASS. 
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ed New Boiler Plant, NICHOLSON FILE COMPANY, 
Providence, R. I. 
; 3-30,000 Ibs./hr. Riley “RO” Boiler Units, Oil and Pulver- 


ized Coal Fired. Jenks & Ballou, Engineers 


A survey of your power plant by a consulting engineer will possibly 
show ways of making surprisingly large savings in power costs 


e 


BOILERS PULVERIZERS BURNERS STOKERS SUPERHEATERS 


AIR HEATERS ECONOMIZERS WATER-COOLED FURNACES 
STEEL-CLAD INSULATED SETTINGS FLUE GAS SCRUBBERS 


« 
2 


More Power, More Water for California (Continued from page 95) 
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DIAGRAM of $330,000,000 water- 
power and conservation project in Cali- 
fornia. Water stored back of Shasta Dam 
will generate power in Shasta and Kes- 
wick power plants, then flow down the 
Sacramento River to its delta region. 
From there it will be taken to irrigate 
the San Joaquin Valley where there is a 
water deficiency. Friant Dam, with its 
520.000 acre-ft reservoir and four pump- 


ing plants, requiring 150,000 kw to op- 
erate, will further augment the limited 
water supply of San Joaquin Valley. 


SECTION of Shasta Dam, (above 
right) when it was under construction, 
showing two of the five 15-ft diameter 
800-ft-long penstocks that conduct water 
to 103,000-hp 138.5-rpm 330-ft water- 
wheels in the power plant. 


DOWNSTREAM ELEVATION and 
cross-sections (below) through Shasta 
Dam, 3500 ft long and 560 ft high. At 
the top of the spillway section three 
110-ft drum gates, 28 ft high, will han- 
dle a 190,000-cfs flood. Eighteen 102-in. 
outlet pipes, with valves through the 
spillway section of the dam, permit by- 
passing water around the powerhouse 
when water level is below the crest. 
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SHASTA DAM (below), looking at 
the downstream side as it nears comple- 
tion. The five 15-ft penstocks extending 
about 800 ft from dam to powerhouse 
can be seen in the left center. Second 
largest structure ever built, the dam con- 
tains 6.000.000 cu yd of concrete, and 
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will impound 4,500,000 acre-ft of water, 
more than the annual runoff from 6600 
sq miles of drainage area. This dam 
stores water for irrigation, flood con- 
trol, salinity control, river regulation, 
navigation aid in the Sacramento River 
and power generation. It will also supply 


SHASTA POWERHOUSE will have 
five 75,000-kw 1.0-pf 13.6-kv 60-cycle 
generators: The two shown on the left 
are now in operation. Two more units 
diverted to Grand Coulee for the dura- 
tion will be removed and installed in 
Shasta after the war, according to pres- 
ent plans. A fifth unit will be installed 
as soon as materials are released for its 
manufacture to give the plant a total 
capacity of 375.000 kw. 

A thrust bearing above each generator 
supports the total weight of the rotating 
element—generator rotor and_ water- 
wheel runner. In addition to five main 
generators, there are two 2500-kw wa- 
terwheel-drive house-service units. Con- 
trol of the plant centers in two control 
rooms. Turbine control, governors and 
auxiliary power boards, in a room on 
the generator floor, are connected by 
communication systems to the main 
switchboard room some distance away 
in an upper corner of the plant. 


water for irrigation in the San Joaquin 
Valley. In Shasta and in the Keswick 
plant, 8 miles farther down the river, a 
total of 450,000-kw generating capacity 
will be installed to generate an estimated 
output of 1,500,000 kwhr annually. 
(Continued on page 102) 
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Let’s Get Down 
FUNDAMENTALS 


ONCE UPON ATIME there 
was a little Steam Trap that ven- 
tured forth into Topsy Turvey 
land to find a place to live. But 
when he got there, other steam 
traps told him, “You ll never do 
here. You have too many moving 
parts. Your fittings are all 
wrong. You are too simple. And 
besides that, your ears are too 
long!” 


PATERNAL 


ANCESTOR Perplexed, the little Steam Trap 


returned from Topsy Turvey land 
and went direct to Great-great- 
great-grandad Steam Trap. “‘Sire,” said he, address- 
ing the venerable one,“Aspersions have been cast 
upon my ability to whistle like a peanut vendor's 
wagon. Pray please tell me again: just what is it that 
I'm supposed to do?” 

Here is what the old boy told him: 


I 
A TRAP MUST DISCHARGE WATER 


a. The orifice should be large enough to take care 
of peak loads easily regardless of the operating pres- 
sure. 


L. The trap should be able to handle condensate at 


any temperature—cold, warm, of at Steam temperature. 


c. Actual condensate capacity ratings are necessary. 
Calculated capacities or cold water tests are of no 


‘BEWARE OF CAPACITY RATINGS 


value. Armstrong's capacity table shows what Arm. 
Strong traps will handle when the condensate is at 


IT 


TRAPS SHOULD PREVENT 
LOSS OF STEAM 


a. When the Armstrong bucket is 2/3 full of steam 


it floats and closes the valve. 


_ Steam temperature. 


Lb. The Armstrong valve will 
close tight in any position be- 
h cause it 1s a perfect hemisphere 
and always makes a perfect 
contact with its seat. 


marine PERFECT 


CONTACT Wire SEAT c. The Armstrong valve will 


continue to make perfect 
closure because both valve and seat are made from 
heat-treated chrome steel that is very hard and tough. 


d. The Armstrong Trap does not require adjustment 
in order to function properly. 


e. The Armstrong Trap will discharge condensate to, 
but hold steam against, the highest vacuum obtainable. 


III 


A TRAP SHOULD BE ABLE TO 
DISCHARGE AIR 


a. In the Armstrong Trap, air escapes through the 
vent in the inverted 
bucket. This vent is al- 
ways open to handle air 
at any temperature. 


L. Large vents, thermo- 

statically controlled, can 

be furnished for Arm- 

strong Traps to drain 

jacketed kettles, syphon- 
drained rolls, etc. These 
large air vents can be VENT OPEN 


adjusted to close at any required temperature. 
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THE ARMSTRONG TRAP PRIMER 


IV 


A TRAP SHOULD BE ABLE TO OPERATE 
UNDER BAD WATER CONDITIONS 


a, Any oil present with the condensate will rise to the 


top of the Armstrong trap body and be discharged first. 


|, There are no dead spots in the Armstrong trap 
1: BP body in which dirt or sludge can settle. 


DEAD SPOTS 


¢, All parts in an Armstrong Trap are made of 
It stainless steel which resists corrosive liquids. 


V 


A TRAP SHOULD REQUIRE LITTLE 
MAINTENANCE 


q, The Armstrong Trap has only two moving parts 
—the bucket and the lever assembly. There are no 
pivots or cotter keys. 


L. Frictionless opera- 
tion insures long life of 

arts in an Armstrong 
Frap. There are no slid- 
ing contacts or variable 
clearances to affect the 
power of the bucket to 
open the valve. 


c. The Armstrong valve 
opens wide and closes 
tight. This prevents wire-drawing and scoring of valve. 


d, There are no parts that can be damaged by exces- 
Sive pressure. 


| VI 
A TRAP SHOULD BE EASY TO USE 


a. The Armstrong Trap is light in weight and small 
" Size— particularly on the basis of capacity. 


b. The position of connections fits in well with 
Standard practice and permits simple installations re- 
gardless of what the requirements may be. 


c. Each trap is equipped with a handy test plug over 
the discharge orifice. 


d, Care is taken to 
prepare literature that 
answers every possible 
question a user might 
have about the applica- 
tion or installation of 
Armstrong traps. 


TEST PLUG 


Vil 


A TRAP SHOULD HAVE RESPONSIBLE 
BACKING 


a. The success of the Armstrong organization de- 

ends entirely on the performance of the Armstrong 
Fp. Under such circumstances, it is only natural 
that great care is excercised to make sure that every 
customer is satisfied and that every claim is fulfilled. 


EXERCISING CARE 

b. Armstrong representatives subscribe whole-heart- 
edly to Armstrong policies. Many of them have built 
their business entirely on the success of Armstrong 


Traps. 


c. The Armstrong guarantee of «Complete Satis- 
faction’ means just that! 


ACHINE 
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GENERATOR TERMINALS con- 
nect directly through bus duct without 
circuit breakers to low-voltage termi- 
nals of the main transformer bank. Each 
bank contains three 25,000-kva, 13.6- to 
132.8- and 230-kv transformers in cells 
along the tailrace side of the power- 
house. A gantry crane operating on a 
concrete roadway serves the transform- 
ers and handles the tailrace gates. Trans- 
formers are water cooled, external radi- 
ator design, with forced oil circulation. 
Each generator has its own bank of 
transformers with 230-kv leads span- 
ning the tailrace and river to a switch 
station before transmission. Duplicate 
3-phase transformers step down the 
2300-v house generator output to 440 v 
for auxiliary power, and to 120-240 v 
for lighting. A 2500-kva transformer 
supplied from a 13,600-v auxiliary bus 
that can be energized from any one of 
the main generators provides standby 
house-service power for auxiliaries. 
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More Power, More Water for Caii- 
fornia: Shasta Goes Into Operation 


(Continued from page 99) 


JET OR EDUCTOR-TYPE pun 
supplies water for Shasta generator heat 
exchangers and transformer cooling. In 
this pump the vacuum or cavitation cre- 
ated by a high-head jet of water dis. 
charging within a chamber draws in a 
large volume of low-head water, and dis. 
charges it to the generator and trans. 
former cooling systems. 

Developed by engineers of the United 
States Bureau of Reclamation, this in. 
expensive pump was first used in the 
power plant at Boulder Dam. 
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RUSSIA 


Threat... or Promise? 


HEN this war is ended, two nations—the United 
W site and Russia—will possess the bulk of the 
world’s military and industrial might. 

Whether this new situation will hold seeds of catas- 
trophe or of unprecedented opportunity will be deter- 
mined by policies . . . still to be formulated. 

If this concentration of power leads to a bitter strug- 
ele for supremacy, then the world will be turned into a 
giant munitions factory. 

If it is used cooperatively to maintain order, then, I 
believe, the stage is set for a long era of prosperity ... 
and peace. 

It is time that Americans, whether of the Right or the 
Left, face this basic issue squarely and open-mindedly. 


* w 


No group in this country has a greater stake than 
have business and industry in seeing that a satisfactory 
Russian-American understanding is reached. 

Without such an understanding there can be no rea- 
sonable hope for more than a temporary and insignifi- 
cant reduction of our crushing wartime tax burden. If 
the threat of a clash between these two giants impends, 
neither bankers nor governments will run the risk of 
lending on a scale adequate to maintain international 
trade at levels necessary for our future prosperity. 
Potential international customers, instead of buying 
freely in open world markets, will be forced—as during 
the dangerous period introduced by Hitler in the early 
1930’'s—into the trading camp of whichever power they 
fear most. 

If, however, Moscow and Washington will agree on 
cooperative plans for maintaining the peace, American 
business will enjoy enormous new trade opportunities 
after the war, 

* 

Russia, during the three and one-half years since it 
was attacked by Hitler, has conclusively proved to a 
doubting world that it is a top-flight military power. 

Soviet railroads did not break down under the strain 
of war. 

Regions accounting for nearly 70 per cent of Stalin’s 
key industries were engulfed by the invading Nazis, but 
before they fell, Soviet management engineers per- 
‘ormed a near miracle by transplanting entire industries 
thousand miles to the Urals with the loss of as little 
’s four months’ production in many cases. 

Though American planes, trucks, and medical sup- 
jlies have been welcomed by Moscow, fairness demands 
the admission that more than 98 per cent of American 
production has not gone to the Russian front. 

Russian planning and Russian equipment won the vic- 
tories of Leningrad, Stalingrad, and the Caucasus. 


But these measures of Soviet military strength — 
indicative as ihey are of an unsuspected economic de- 
‘elopment — fail to picture in adequate detail the star- 
ling potential of the Russian market after the war. 
_*ussia, for instance, has two and one-half times the 
“ea of the United States. 


It has a population of nearly 200,000,000, and this is 
increasing at the rate of 2,500,000 a year. 

And statistics just released show that Russia has three 
times as many youngsters under 16 as has the United 
States. This is a measure both of war potential and of 
a vast commercial market. 

And remember that in no part of the world before the 
war was per capita production rising as rapidly as in 
the Soviet Union. 


German armies occupied a region in Russia roughly 
equivalent to the territory in the United States north 
of Richmond, Virginia, and east of the Mississippi. 

This huge area—with its counterparts of Pittsburgh, 
Buffalo, and Bridgeport; of Illinois corn fields, New 
York dairy farms, and Maine potato harvests— was twice 
subjected to the most withering destruction; first by the 
Russians themselves when they retreated before the 
Germans, and then by the Germans when they with- 
drew before the victorious Russians. 

As a result, 30,000,000 people are in urgent need of 
complete reoutfitting. They need houses and shoe laces, 
trolley cars and baby carriages, tractors and livestock, 
hydroelectric plants and electric light bulbs. 

Many of these needs will be met at home. It is doubt- 
ful, for instance, if Moscow will import cooking utensils 
or sewing machines, for many of Russia’s huge war fac- 
tories can quickly be converted to peacetime production 
of such consumer goods. 

But for the rebuilding and expansion of her industries 
Russia looks to the United States for equipment. 

Soviet representatives already are in this country with 
authority to negotiate for technical men and the equip- 
ment necessary to rebuild the great Donbas coal mines 
according to the most modern American methods. 

It is important to remember that Russia’s whole iron 
and steel industry, its non-ferrous mining and process- 
ing, some of its chemical production, much of its coke 
roasting and gas recovery, practically its entire auto- 
mobile and tractor industry, and the largest of its 
hydroelectric plants, are based on American machinery 
and processes. 

It is known among manufacturers that Russia recently 
has asked for bids on shipbuilding equipment, construc- 
tion and roadbuilding machinery, alloy steels, textile 
machines, plastics, and a long list of rail, air, and water 
transport supplies, 

tt tr 

The Soviet Union, however, has more than a rehabili- 
tation job on its drawing boards. 

The first Five-Year Plan, which, as we all remember, 
was completed ahead of time in 1932, was devoted almost 
exclusively to heavy industry. Russia set out to build 
for itself the machines and the factories which, in later 
years, could turn out, at home, modern equipment for a 
vast range of light industries. 

Stalin, when he inaugurated the second of his famous 
Five-Year Plans, promised that before it was completed 
Soviet factories would begin to turn out a flow of con- 
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sumer goods — ready-made dresses, canned foods, soap, 
cosmetics, shoes, kitchenware, automobiles, telephones. 
and modern houses. 

But, by 1935, Moscow realized that Russia could not 
afford to enjoy such luxuries in the face of growing 
political tension in Europe. So, when the third Five- 
Year Plan was launched, there was no fanfare. Russians 
continued to wear their old clothes, to eat whatever 
simple food was available, and began grimly to build 
the industries which ultimately produced enough tanks, 
planes, and guns to turn the tide of battle at Stalingrad. 

It is characteristic of Moscow that even before the 
last battles with the Nazis are over, Russia is planning 
to pick up its Five-Year Plans where the war had inter- 
rupted them. 

Invitations to participate in a permanent exhibition in 
Moscow already have been mailed to American manu- 
facturers. Soviet officials want their public to see sam- 
ples of our new machine tools, aluminum and alloy 
products, oil-drilling machinery, bulldozers, and prefab- 
ricated kitchen equipment. Russia already is projecting 
specific plans to resume the job (1) of making the coun- 
try an industrial giant comparable to the United States, 
and (2) of making life more pleasant for a long-suffer- 
ing people. 


What is the measure of this postwar market in the 
Soviet Union? 

Some estimates place the total quantity of goods which 
Russia might take from the United States during the 
first two or three years after the war as high as 
$5,000,000,000 a year. Then, as Russian industry is re- 
stored, imports from the United States might taper off 
perhaps to $2,000,000,000 a year. 

Actually, these estimates are far too optimistic, unless 
the United States is prepared (1) to help Russia pay by 
buying vast quantities,of Soviet raw materials, and (2) 
to provide large credits to handle the purchases during 
the first few years of rehabilitation. 

The relations of American exporters with Russia dur- 
ing the period covered by the three Five-Year Plans 
have been eminently satisfactory. Moscow has met all 
of its obligations punctually; fifteen years of experience 
have reduced contract forms to the point where they 
cause a minimum of misunderstanding between the 
Russian representatives and the American producers; 
individual American companies with extensive prewar 
experience in handling Soviet business already are of- 
fering large credits on initial postwar orders though 
these may yet be replaced by large government credits 
at lower interest rates. 

But the volume of trade with Russia after the war 
hinges upon Moscow’s ability to pay. Never before the 
war did the United States buy more than $30,000,000 
of goods a year from Russia. As late as 1938, Soviet ex- 
ports to this country amounted to as little as $23,500,000, 
far less than enough to pay even the service charges on 
the credits which would have to be extended in con- 
nection with exports of several billion dollars a year. 
Only South Africa produces more new gold each year 
than the Soviet Union. But the United States does not 
want gold; more of it would only complicate the prob- 
lem of controlling prices here. 

If the United States, however, is to achieve, after the 
war, the high level of national income which is neces- 
sary (1) to keep our expanded factories in operation, 
and (2) to service the national debt, it might absorb 
from $90,000,000 to $100,000,000 a year of the kind of 
goods bought from Russia before the war—furs, timber, 
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manganese, chromium, and handicrafts. But unless this 
volume of purchases from Russia can be boosted by an- 
other $50,000,000 annually, credits of the size necessary 
to fill immediate Russian needs could not be serviced 
without large supplemental importations of undesirable 
gold. 

The nub of the situation is that Russia offers an ex- 
traordinary potential market particularly for our heavy 
industries which have grown so enormously during the 
war. But if this sales outlet is to materialize, then the 
United States must find a way to import from Russia 
(or from Russia’s debtors if any) from ten to twenty 
times as much as we did before the war. Instead of 
merely going after the export business, American busi- 
nessmen must explore with the Russians the possibility 
of buying bigger supplies of Soviet products. 


* w 


But more than the Russian market itself hinges upon 
sound cooperative action by the world’s two leading 
military-industrial nations. 

If trade between them is held to a minimum and if 
relations are strained, the flow of trade all over the 
world will be adversely affected. 

Europe, long this country’s biggest export outlet, cer- 
tainly will never take the bold steps necessary to re- 
constitute its economy on a peacetime basis if Russia 
and the United States drift into a race for military 
supremacy. 

The Balkan states, which may be industrialized by 
Moscow in order to reduce their dependence on Ger- 
many, and the Arab world with its huge need for 
transportation, irrigation, and sanitation, will not dare 
accept American credits or make big contracts with 
American engineers if Moscow frowns on the deals. 

And refusal of Russia and the United States to work 
cooperatively to maintain the peace would kill, in their 
present embryonic stage, all dreams of a vast indus- 
trialization program for China. 


* w 


The opportunity to make a major change in the trade 
map of the world and at the same time to achieve a 
sharp rise in our own standard of living is before us. 

It demands of American business leaders the kind of 
boldness and imagination that their predecessors dis- 
played when they pioneered this country’s unknown 
West. 

It demands realistic action by men who know that the 
solution to this country’s real foreign trade problem 
under today’s conditions lies in boosting imports not 
exports alone .. . men who are not.afraid of being paid 
for what they sell. 

It calls for leaders who will approach Moscow and 
other major customers at once with constructive plans 
that would parallel in scope those on which this country 
is waging war... leaders who will make it clear at the 
outset that this bid for cooperative action emphatically 
demands that each nation shall have complete freedom 
to determine its internal political and economic organl- 
zation without interference from the other. 

It is this caliber of leadership upon which our future 
hinges. 


President McGraw-Hill Publishing Company, 
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Simple charts that can be set up for any given plant condi- 
tions tell at a glance how quality of raw water and permissible 


solids in drum water affect the feedheating cycle 


More Makeup Means More Blowdown, 
BUT HOW MUCH? 
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Fig. 1—Chart for feedwater flow to boiler per 1000 lb steam for 850 ppm total solids 
allowed in boiler-drum water with varying percent and quality makeup 
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Fig, 2-Steam flow to flash heater, 100-psi heater and 200-psi heater, using the 
tedwater flow that is determined from Fig. 1, in lb per 1000 lb of steam 
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By W PACK, Chemical Engineer 
Iowa Electric Light and Power Co 


> To KEEP BOILER-WATER solids concen- 
tration at or below some specified limit, 
amount of blowdown has to be adjusted 
to some percentage of steam flow. For 
any given set of conditions, the amount 
of blowdown depends on steam flow, 
permissible solids concentration in the 
drum, total amount of makeup and 
solids content of makeup. 

The interrelation of these values be- 
comes somewhat of a vicious circle, that 
is, the more blowdown the greater will 
be the amount of required makeup and 
the added makeup in turn calls for 
more blowdown. For a given set of 
conditions, however, the variables can 
all be set down in charts so that the 
operator can conveniently and quickly 
check flow quantities. 


Figure Flow 


First step, Fig. 1, is to calculate and 
plot total feedwater flow to boiler for 
the established limits of total solids in 
boiler water, here 850 ppm. Curves 
should be calculated for the normal 
range of makeup quantity and for 
makeup-water solids content  corre- 
sponding to the local supply. 

Arithmetic is relatively simple. For 
example, to calculate one point on the 
curve for 110 ppm solids in makeup, 
Fig. 1, at 30% makeup and assuming 
an allowable limit of 850 ppm solids in 
the boiler water: 


1000x0.30x110 
Foedwater = 1000 + 


= 1040 lb per 1000 lb, 

approx 

Where appreciable amounts of blow- 
down are required by high makeup, 
considerable low-pressure steam can be 
obtained by flashing and recovering 
heat in a feedwater heater or heat ex- 
changer (See Data Sheet No. 147, page 
138.). For the turbine and heater ar- 
rangement of Fig. 4, blowdown is 
flashed at 65 psi gage, and about 25% 
of heat loss to blowdown is recovered 
together with a small amount of con- 
densate. Flashed steam reduces the 
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amount of bleed steam to the 100-psi 
heater and slightly increases that to 
the 200-psi heater as indicated in Fig. 
2. Values are plotted against feedwater 
flow obtained from Fig. 1. 

Inspection of these curves indicates 
that low makeup (and consequent low 
blowdown) yields little steam for feed- 
heating but as makeup percentage in- 
creases amount of flashed steam becomes 
greater. Heat recovery shows up as 
reduced bleed from the 100-psi stage 
despite increased feedwater flow. 

For the conditions of Fig. 4, the 
amount of flash steam approximates 
25% of the blowdown quantity. For 
any other set of pressure conditions. 
this ratio can be obtained from page 
138. Calculation of steam flow to stage 
heaters can be done by usual methods 
of computing heat balance (Power, 
March, 1943, p 174) starting with steam 
flow to highest pressure heater where 
the demand depends only on feedwater 
flow through the heater and stage pres- 
sure. both of which are known for a 
given set of operating conditions. 

Heat demand at the flash heater of 
Fig. 4 depends on amount of drips 
from higher-pressure heaters as_ well 
as flash pressure so that an estimate of 
the drip quantities must be made on 
a trial-and-error basis. Since the varia- 
tion due to drips is small. only one or 
two approximations are usually sufh- 
cient to establish conditions at the flash 
heater. 


Deaerator Flow 

At the deaerating heater the steam 
demand is complicated by. several fac- 
tors. Steam flow varies with amount 
and heat content of drips from upper 
heaters, amount and heat content of 
condensate returns from other sources. 
and the amount and heat content of 
the makeup water. Fig. 1 and 2 help 
in calculating deaerator steam by means 
of a chart such as Fig. 3. 

If temperature of the mixed con- 
densate returns and makeup can be cal- 
culated or measured for a given set of 
operating conditions, the amount of 
deaerator steam can be calculated for 
any two points and plotted as a straight 
line in Fig. 3. For the conditions of 
Fig. 4, a complete plot of heater steam 
flow is shown in Fig. 3 for any percent 

- makeup (see Fig. 1) and any tempera- 
ture of mixed returns. 

By use of these curves total steam 
required for feedwater heating can he 
quickly approximated. Variations in 
steam requirement accompanying anv 
change in chemical composition and 
amount of makeup water can be quickly 
taken into account. 
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Steam to heat water, Ib 


Temperature 


1,020 1,040 1,060 1,080 1,100 


Feedwater flow, Ib per 1000 Ib steam 


4120 1140 1,160 1,180 1,200 


Fig. 3—Steam required at deaerating heater depends on feedwater flow per 1000 lb 
of steam and temperature of mixed makeup and condensate entering the heater 
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Fig. 4—Typical feedwater heating cycle on which curves of Fig. 1, 2 and 3 are 
based. Steam variations for feedheating can be calculated for change in makeup 


Type of heater Steam 
Deaerating heater... 1160 
Flash heater 
100-psi heater 
200-psi heater... ... 
Blowdown heater... . 


Btu Content at Various Points in Cycle 


Water in 


Variable 
281.9 
Variable 
300.9 
Variable 


Note: This table lists Btu content of water and steam at various points in cycle of Fis. 4 
used in calculating Fig. 1, 2 and 3. 
variations are so slight for the purpose intended that they may be considered constant. 


Water out Drips in Drips out 


198.1 281.9 None 
Variable 308.9 281.9 

300.9 366 308.9 

361 None 366 
Variable 281.9 Variable 


ng these values are not constant but 
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Jacks Eliminate Slugging When 
Hydroelectric Units Are Coupled 


When bolting couplings of large vertical hydroelectrical units, maintenance dept men 
of this Canadian company found the going too tough. Result? They devised a hydraulic 
jack system that reduces hard work and time for the job almost to the vanishing point 
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Fig. 1—Diagram of vertical hydroelectrical unit showing where waterwheel is sup- 
Ported while generator is being aligned before installigg the coupling bolts 


BY RICHARD DEANE 
Engineering Department 
West Kootenay Power & Light Co 


> DISMANTLING LARGE vertical hydro- 
electric units for repair and afterward 
assembling them includes such opera- 
tions as opening and making up the 
coupling between waterwheel and gen- 


erator. Methods for handling such 
work have not been standardized so 
it may be of interest to take a look 
at the equipment we have developed 
for this coupling job and the way we 
use it. 

When assembling the units the water- 
wheel is leveled with shims under its 
lower edge, as in Fig. 1. The runner 
is supported and leveled with shims 
until it is about 5% in. below its operat- 
ing position. Then the generator rotor 
with its thrust and guide bearings is 
installed and its coupling-half lined up 
with that of the waterwheel. There is 
now about 5% in. clearance between 
coupling faces, ready to be bolted. 


Former Practice 


Our former procedure was to put 
in eight coupling bolts and bring the 
coupling faces together by gradually 
tightening the bolt nuts. This opera- 
tion was equivalent to using the bolts 
as jacks to lift the waterwheel 5 in. 

Each nut was tightened in succession 
a small fraction of a turn by slugging 
with a 14-lb hammer the handle of a 
heavy ring wrench. The men doing the 
slugging detested this extremely hard 
and time-consuming job. When dis- 
mantling a unit the waterwheel was 
lowered 5@ in. in the same manner, 
which required about as much work 
and time as lifting. 

To eliminate most hard work from 
this job and to reduce the time, we de- 
veloped the jacking system, Fig. 2, The 
jacks can be used equally as well for 
lowering as for raising the waterwheel 
by providing the pump with a suitable 
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slow- opening pressure - release valve. 

The idea for the jacking system 
originated with our shop men, particu- 
larly those who had been doing the 
heavy slugging. They not only devel- 
oped the idea but scouted around and 
found the equipment they thought 
would do the job. Then they asked us 
in the engineering department to figure 
out weights. stresses. oil pressures and 
other factors. The equipment that was 
built has been used with a high degree 
of success. 

We had available four 4-in. hydraulic 
jacks made from a piece of old shatft- 
ing. These jacks did not have a pump 
valve or We made a mani- 
fold from 1.5xl-in. key steel, which we 
drilled and tapped to accommodate **s- 
in. high-pressure hose, Fig. 2. This 
hose is the same as that used on high- 

_ pressure greasing equipment, and is 
good for at least 10,000 psi. We bor- 
rowed the blade-raising pump from our 
snowplow. A high-pressure pump was 
available on the generator-rotor lifting 
jacks. but we were afraid that without 
a long extension handle it might not 
produce sufficient pressure for the 4-in. 
jacks. Fig. 2 shows the hydraulic jacks 
placed to lift the waterwheel runner. 


reservoir. 


Jack Applications 


We first used the jacks on a 25,000- 
hp 100-rpm unit. with a runner and 
shaft This load, 
omitting frietion. required 2600 psi on 
the 4-in. jacks. For safety. in case the 
hose, jacks or other parts started to 
leak, we put in four coupling bolts to 
act as guides and tightened their nuts 
as the jack lifted the runner. Evidently 
the four coupling bolts and spigot and 
the turbine-guide bearing developed 
considerable friction because a pressure 
of 3300 psi was needed to lift the run- 
ner. 


weighing 65. tons. 


This is 15 tons in excess of 65 
tons runner and shaft dead weight. 

We recently lifted with the jacks a 
35.000-hp 100-rpm runner and_ shaft 
weighing 85 tons, the equivalent of 
3400 psi on the jacks. Using the ratio 
between dead weight and lifting pres- 
sure obtained on the 25,000-hp unit, 
we figured a lift pressure of 4300 psi 
for the larger machine. A gage to read 
this pressure not being available we do 
not know the exact pressure. It prob- 
ably was less than 4300 psi, because 
the unit was being erected and the 
bolt holes had not been reamed. One 
bolt only made a snug fit in its hole; 
consequently there was very little extra 
bolt-friction load. A suitable pressure 
gage is a valuable accessory as it gives 
a clear indication of the jack and fric- 
tion loads. 
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Work of lifting the runner with jacks 
was almost too easy to believe. One 
man on the pump could bring the 
coupling faces together in five minutes. 
but we took 20 minutes so that the 
suide-bolt nuts could follow the lift- 
ing closely. With the coupling faces 
brought tightly together four or eight 
bolts were tightened with wrenches. the 
jacking equipment removed and the re- 
maining bolts put im and tightened. 
Final tightening of the bolts is still 
done by sledging the wrench handle. 
This, however, is a minor job compared 
to making five full turns of the nuts by 


this method to lift the waterwheel, 

When making the hydraulic jac 
equipment we arranged the jack-sup. 
porting bolts, jack-bolt spacing in their 
plates, shape of the plates and length of 
bolts to fit all large units on our power 
system. When making the jack-sup. 
porting plates be sure to provide clear. 
ance for the wrench on the nuts adja. 
cent to the plate ends. These nuts have 
to be tightened with a wrench while the 
jack lifts the runner. On some units 
better clearance between plates and 
nuts is obtained by placing the jacks 
above the coupling. 


Clearance for 
wrench 


Four coupling 
bolts for 


plate 
‘ in. long 


6x 1%-in. plates 
12% in. long 


— 


Fig. 2—Arrangement of jacks and hydraulic system for lifting the waterwheel 
to make it easy to bolt the coupling half on its shaft to that on the generator 
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slot-pitch marking, 


QO MATTER HOW GOOD de- 
machine brushes are or how well 
suited to a service, operation cannot be 
trouble free unless the machine’s con- 
dition is right. Some potential sources 
of commutator-and-brush difficulties can 
be detected before trouble occurs. 
Others. less evident, first appear as 
commutator-surface imperfections, visi- 
ble sparking, excessive heating or 
brush noise. A fault may give more 
than one indication or its first indica- 
tion may cause others. For example, a 
fault causes sparking, which immedi- 
ately produces a poor commutator sur- 
face and may lead to noisy operation. 
The latter can be permanently relieved 
only by eliminating the cause of the 
brushes’ sparking. 

Defects in commutator surface have 
many causes and varied forms. Mechan- 
ical faults. such as rough edges on 
commutator bars, uneven surface, eccen- 
tricity and high or low bars, call for 
resurfacing. Most manufacturers of 
commutator - conditioning equipment 
supply instructions for proper resurfac- 
ing of commutators. If bars are high or 
lw. check commutator tightness and 
tighten loose V-ring or clamping bolts. 

Properly undercutting commutator 
nica simplifies maintenance of good 
‘ommutator surface: Accurately center 
‘lary cutters across commutator length 
aid maintain uniform cutting depth. 
After undercutting remove rough edges 
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For Good Brush Performance 
Commutator Surface Must Be Right 


Do you know the causes of streaking, etching and burning, pole-pitch marking, 
flat spots, 


commutators? W C Kalb, service engineer, National Carbon Co, gives the answers 


discoloration,. or a raw surface on dec-machine 


Fig. 1—Undercutting commutator mica simplifies maintaining a good commu- 
tator surface, but this operation calls for care and precision when doing the job 


from segments and inspect commutator 
for thin mica fins at slot edges, Fig. 2. 
These fins, or feather-edge mica, are 
too common a source of sparking and 
poor commutator surface. They result 
from not properly centering cutting tool 
on slot; using a cutter too thin; not 
cutting V-slots deep enough—condi- 


tions exaggerated in Fig. 2 and 3. 
Center slot shows correct undercutting 
practice. Make an effective tool for re- 
moving mica fins by grinding a hook- 
shaped cutting edge at one end of a 
hacksaw blade and attaching a suitable 
handle. With such a tool you can in one 
operation chamfer the commutator-bar 
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edges and remove the mica fins, Fig. 4. 

Mica flakes, copper or other foreign 
material embedded in brush faces may 
cause circumferential streaks on a com- 
mutator’s surface. If mica or copper 
lodges in brush faces, inspect the com- 
mutator for mica fins and a cause of 
abrasion or poor commutation, espe- 
pecially high-current density in re- 


stricted portions of brush faces. The 


latter is often indicated by a dull or 
etched band parallel to brush width, at 
that portion of the brush face where 
high-current density occurs. In ex- 
treme cases brush faces may pit to an 
appreciable depth. 


High-Current Density 


Bands of high-current density result 
from a faulty commutation cycle, usu- 
ally too rapid reversal of current or 
over- or under-commutation, a condition 
often corrected by slightly shifting the 
brushes or changing interpole-field 
strength, On interpole machines do not 
shift brushes far from neutral because 
of the compounding effect. Should a 
moderate brush shift not improve per- 
formance sufficiently, try adjusting the 
strength of the interpole field. 

If streaking or copper deposits re- 


sult from abrasive brushes try a less 
abrasive grade. Oil on a commutator’s 
surface increases tendency for brush 
faces to accumulate copper and cause 
streaking. Low-average current density 
in brush faces sometimes causes streak- 
ing of commutator surface. This occurs 
oftenest with lampblack-base electro- 
graphitic brushes. Usually it is cor- 
rected by removing some brushes of 
each polarity, or by using a brush with 
better film-forming properties. Thread- 
ing, that is, threadlike grooves in the 
commutator surface, usually represents 
an advanced stage of streaking, result- 
ing from such causes. 

Visible sparking, or a band of high- 
current density in the brush face pro- 
ducing interface sparking not notice- 
able at brush edges, usually causes bar 
etching or incipient burning of com- 
mutator bars. Adjusting brush position 
or interpole-field strength should correct 
this condition if imperfect compensation 
during commutation period causes it. 
The next article will discuss numerous 
other causes of sparking. Look first for 
feather-edge mica, a frequent cause of 
bar etching and burning, especially if 
burning appears at isolated sections 
along the commutator-bar edges. 


\- Rough edges may be raised 
\ by the undercutting too/; 
| these should be rernoved 
\by beveling, 
‘ 


Slotting off center \ 
leaves mica fins, 
4 
4 


rica fins left in V slots-, 


\. FIG. 
‘Commutator 


oa Mica insulation 
-CommutaYor bar 
7Tool for removing mica 


7 fins and chamfering 
commutator bar corners 


Fig. 2—U-shaped mica undercutter may leave rough edges on commutator bars 
or mica fins in the slots if you do not take care to remove them. Fig. 3—Mica 
fins will be left in V-shaped slots if cutter is off mica center or the slots are not 
cut deep enough. Fig. 4—After undercutting mica, fins can be removed and 
slots chamfered in one operation, as shown, by a tool made from a hacksaw 


108 (760) 


Burned bars, unless the resul! of 
flashover or external short circuit, rep. 
resent an advanced stage of bar etch. 
ing and can be corrected as described, 
If burning is severe, correct the cause 
and resurface the commutator. | oose 
or high-resistance connections between 
armature coils and commutator tisers 
cause etched and burned bars. These 
connections, which may have consider. 
able resistance when the armature ro- 
tates, may make firm contact when it 
is at rest. Thus, they are often hard to 
detect by usual tests for high-resistance 
coils with the armature at standstill. 
They can be located, however, by the 
bar burning immediately ahead of the 
one with poor connection. 

In Fig. 5, a high-resistance connection 
to commutator segment 2 is indicated 
by a dotted line connecting it to the 
armature winding. Coil A carries full- 
load current of one armature path 
which, in the brush, should normally 
divide between segments 1 and 2. 
However, high-resistance connection of 
coil B to segment 2 causes most of coil 
A current to flow through the rapidly 
narrowing contact between segment |] 
and the brush. This condition creates 
an extremely high-current density in 
the brush tip, which may cause spark- 
ing and bar marking. When segment 1 
moves from under the brush, current 
concentrated in its trailing edge has to 
pass through coils B and C to reach a 
low-resistance commutator connection. 
Shift of current from segment 1 to 3 
is retarded by inductance in these coils 
and some of the current jumps from 
the trailing edge of segment 1 to the 
brush, producing a spark, Fig. 6. If 
this condition is not corrected, the bar 
edge burns progressively and produces 
a bad flat spot on the commutator. 


Commutator-Bar Marking 


Bar marking, usually of less severity, 
can generally be found on the commuta- 
tor one pole pitch from where the fault 
exists. It is not uncommon to find 
marking traces at one-pole-pitch inter- 
vals around commutator, caused by arm- 
ature-circuit unbalance from faulty 
connection. Cross connections in the 
armature winding tend to minimize oF 
eliminate this secondary marking. 

Marking every second, third or fourth 
bar is usually associated with number 
of coils per slot. Fig. 7 represents 4 
machine with three coils per armature 
slot, only one group of coils being 
shown. Commutator segment 2 is about 
to make contact with the brush, start 
ing the commutation cycle of leading 
coil in the slot. Commutation of this 
coil is completed when segment | leaves 
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Fig. 5 and 6—A loose or high-resistance connection be- Fig. 7—With more than one coil per armature-core slot, 


tween the armature coils and commutator bars causes burn- 
ing of the next bar ahead of the defective connection 


the brush, during which time the slots 
carrying this group of coils will have 
moved to A. 

Commutation of the second coil does 
not begin until segment 3 reaches the 
brush and the slots are at B; it ends 
with slot at C. Commutation of the 
trailing coil in the slot occurs while 
the slots are moving from D to E. It 
is evident that field density is different 
for each of these coils during the com- 
mutation cycle. Even though the draw- 
ing exaggerates the difference in coil 
position, in practice, conditions may 
have a decided difference in commutat- 
ing field for two or more coils in the 
same slot. When this occurs there is 
a tendency for marking to appear on 
the commutator at slot-pitch intervals. 

If the magnetic-field commutating 
zone is wide enough, brushes may be 
set in a position to give acceptable 


commutation for all coils in the slot. 
Should marking continue after the best 
brush position is found, widen interpole- 
field influence by attaching poleface 
shoes or increasing interpole air gap. 
Interpoles are often backed up by non- 
magnetic shims between polepieces and 
field frame. Removal of such shims to 
obtain required spread of interpole flux 
does not decrease interpole strength. 

If magnetic shims are removed, how- 
ever, or the polepiece machined off, 
interpole flux is reduced and should be 
restored to its original value. When 
the interpole winding is shunted. this 
can be done by removing the shunt or 
increasing its resistance. Otherwise. it 
may be necessary to increase number 
of turns on the interpoles. Changing 
to brushes with higher contact drop 
or slight polishing action also reduces 
tendency for commutator marking to 


--16 layers of 
convas 


Fig. 8—To make a convenient and safe commutator-surface wiper, wrap several 
layers of hard-woven canvas or duck over the end of a strip of strong pliable 
weed and attach with hollow rivets in holes countersunk in the wooden handle 
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commutation of each coil occurs at a different position in 
the magnetic field under the polepieces 


develop on machines with more than one 
coil per slot. 

Flat spots on commutators are some- 
times caused by pounding of a loose 
bearing or unequal angular velocity on 
a generator driven by a reciprocating 
engine. As a rule they result from 
failure to correct some faulty condition. 
first indicated by burned bars. After 
removing the cause, true the commuta- 
tor by turning or grinding. Sandpaper- 
ing cleans the burned surface at a flat 
spot but does not give the commutator 
a true cylindrical surface and the spot 
is likely to develop again even though 
the original cause has been removed. 


Commutator Discoloration 


Commutator - surface discoloration 
may indicate excessive temperature, 
contaminated atmosphere or oil on the 
commutator. Discoloration from heat 
can. usually be recognized as such. A 
later article will discuss sources and 
correction of excessive heating. Elim- 
ination of atmospheric contamination is 
often difficult. Many industries cannot 
entirely avoid such contamination by 
chemicals. Many, such as chloride, 
sulphur and acid fumes, cause commu- 
tator-surface discoloration and unsatis- 
factory performance. Brushes with a 
mild polishing action sometimes prevent 
operating difficulties but, in extreme 
cases, air conditioning is the only 
means to satisfactory operation. 

Oil on a commutator tends to develop 
a dark, high-resistance glaze which may 
lead to burning of its surface. It also 
increases brush-face tendency to pick 
up copper. Oil sometimes creeps from 
bearings to the commutator surface and 


(Continued on page 140) 
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Oil Retainer Keeps 
Piston Rod Lubricated 


WHERE IT Is NECESSARY to lubricate pis- 
ton rods, the oil retainer shown in the 
figures has been used successfully. It is 
made from a piece of ‘s-in. strap iron, 
cut to the shape of Fig. 1, long enough 
to wrap around the rod. Bend the eye 
connection to fit a gland bolt and bend 
the strap to a U-shape around the rod. 
Then wind the strap with wicking and 
install as in Fig. 2. Finish bending the 
strap around the rod until the wicking 
maintains a slight pressure with it. Sat- 
urating the wicking occasionally with 
oil keeps the rod and packing well lub- 
ricated. 


Great Neck, N. Y. SM Etonxka 


Keep Lineshaft 
Pulleys Running True 


Woop puL.eys have many desirable fea- 
tures, but there is always the possibility 
of their wearing out of round because of 
shock or intermittent loads that cause 
belts to slip at a given position on the 
pulley. If this occurs, the belt goes 
through a cycle of stretch and contrac- 
tion, having double the frequency of the 
load change. The belt contracts as it 
comes on the low side of the pulley, but 
is immediately stretched by the shock 
load. After the load stretches the belt it 
contracts, only to be stretched again as 
it runs on the high side of the out-of- 
round pulley. 

This effect could be greatly magnified 
if the belt ran on two out-of-round pul- 
leys, with their high and low sides in 
step. When a belt acts as though it had 
gone crazy. don’t overlook the _possi- 
bility of the pulleys being out of round. 
This is just as true of steel or other pul- 
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Plant-T ested 
Methods and Ideas 


for Power Men 


BRUSHING WHEELS RECLAIM OLD PIPE 


ONE OF THE OLDEST and simplest power- 
brushing operations, that of metal clean- 
ing by wire brushing wheels, has been 
applied to reclaiming old, rusty, dis- 
carded pipe. Typical of such installa- 
tions is that of the Builders Structural 
Steel Co, Cleveland, Ohio, where pipe in 
various sizes and lengths is power- 
brushed to a practically good-as-new 
finish for many kinds of industrial 
reuse. 

Depending on size of pipe cleaned, 
combinations of two, three, four or more 
wire-brushing wheels with disk center 
are mounted on a spindle powered by 
an electric motor. The wire brushes, of 


TICAL 


about No. 33 wire, revolve at 1800 rpm. 
Pipe is inserted between the brush and 
a roller mourted on the bed of the unit, 
as in the photo. The operator moves the 
pipe back and forth about 10 to 12 in. 
at a time under the revolving brushes, 
rotating the work slowly to clean all 
sides. 

The roller fixture, equipped with a 
size roller to fit pipe diameter being 
brushed, is adjusted by turning a hand 
crank on the side of the fixture. Thus. 
pressure can be applied to thorouglily 
remove all rust and scale deposits. 

Cleveland, O. G O RowLanp 

Osborn Manufacturing Co 


leys as of wood, but from other causes. 
Steel pulley may be bored off center, 
bored too large for the shaft and thrown 
off center by the key or setscrews, im- 
properly fitted sleeve in hub, or other 
causes, 

We make a practice of checking our 
wood pulleys every six months. If any 
are more than 4 in. out of round, they 
are removed at the first opportunity and 


trued in a lathe. We have four sizes of 
arbors that correspond to the four sizes 
of shafting on which we use wood pul- 
leys. With these arbors it is easy to cen- 
ter the pulley in the lathe. After truing 
the pulleys we give them a coat of oF 
ange shellac. When it dries, we sand- 
paper it and apply another coat to com 
plete the job. 
Boston, Mass. 


B R Stewart 
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Lubricating-Oil Drums 


UsuaLty, placing heavy lubricating-oil 
drums on a service rack is a two-or- 
more-man job, plus a pair of skids. One 
company made this a one-man job by 
using a simple windlass. At one end of 
the drum rack, two upright standards 
were installed to support a horizontal 
5-{t length of 2-in. pipe with a crank at 
one end, as in the photo. The pipe was 
placed high enough so that an oil drum 
could roll between it and the rack. 

To do the hoisting the two ends of a 


16-ft rope were fastened to the rack 
skids and its middle to the pipe, so that 
turning the latter winds the rope around 
it. To lift an oil drum on the rack, the 
two rope strands are laid on the ground 


and an oil drum rolled and centered in 
the rope loops. Turning the crank lifts 
the drum to the rack where it rolls to, 
and is secured in, its proper position. 
Pomona, Calif. G M Witson 


SIMPLE AFTERCOOLER FOR DRY COMPRESSED AIR 


Wr NEEDED an aftercooler for about 
300 cfm of compressed air used in 
air brushes but could not purchase a 
unit of suitable dimensions. After two 
or three false starts the master 


mechanic solved the problem as in the 
diagrams. This cooler was installed in 
a plate-steel tank, 40 in. square by 32 
in. high, fitted with suitable drains for 
cooling water and condensate. He 


_----Cooled air to storage tank 


Compressed 
| air inlet 


water from cornpressor-cylinder jackets 


Air from 


cormpressor ~~. 


Overflow fo 


made the cooler headers of two pieces 
of 3-in. galvanized pipe and the cool- 
ing coils from %4-in. copper pipe 
brazed into the headers. Copper pipe 
was selected for the cooling elements 
because it has high heat conductivity, 
favorable to compact design, and is 
easily bent, thus saving in welded joints. 
This homemade cooler, constructed at 
low cost, operated for seven years 
without maintenance cost or a good 


Copper-pipe cooling elernents 


boiler feed 


Water level. 


of 


-=>Condensate fo traps 


Tank drain- 


Aftercooler Elevation 
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cleaning. Cooling water from the air 
compressors discharged into the after- 
cooler tank from where the overflow 
pipe led to the boiler-feedwater system. 
This water did two cooling jobs before 
serving as boiler feedwater. 

Using well water for cooling we ex- 
perienced no trouble in getting clean 
dry air from the cooler, nor did we 
have serious corrosion of tank or coils, 
which accounts for the trouble-free serv- 
ice. The design does not make as com- 
plete use of tank space as most com- 
mercial heat exchangers. but in our 
case the lost tank space is justified 
because the coils are simple to fabri- 
cate and easy to clean, if required. 

In the design of such a cooler keep 
the air flow through it low so that the 
air has comparatively long exposure to 
the cooling water. To do this make the 
headers large and use plenty of small 
cooling pipes to get as much cooling 
surface as possible. Total cross-section 
of the cooling pipes should not be less 
than that of one header and preferably 
more. 


Cincinnati, O. H B McDrruip 


Card Back of Gage Glass 
‘Shows Liquid Level 


IN CLEAR LIQUIDS such as gasoline or 
water, it is sometimes difficult to see 
the liquid top surface in the gage 
glass. This may cause overflow or 
low liquid level with disastrous results. 
One company inserted a striped card 
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ON ONE OF OUR DIESELS driving 500-kw 
generators, the governor drive shaft 
broke loose from its flange. The shaft 
where it went into the flange apparently 
was too loose a fit and had been prick 
punched to make it fit, after which it 
was welded to the top and bottom of 
the flange, as in Fig. 1. 

We did not have a welding equipment, 
therefore had to make a repair with 
limited machine-shop facilities. We 
turned a slight shoulder on the shaft, 
Fig. 2, just enough to give a smooth- 
finished surface and turned a fine thread 
on its end for a nut. We next made a 


REPAIRS DIESEL GOVERNOR SHAFT FAILURE 


press-fit sleeve and pressed it on the 
shaft against the shoulder and secured it 
in place with a tapered pin, Fig. 3. The 
flange was next bored out for a press fit 
on the bushing, its 14-in. boss machined 
off, and a nut made to substitute for it 
and hold the shaft in the flange. After 
pressing the flange on the shaft and 
tightening the nut, the latter was pinned 
to the flange with two tapered pins, 
locked in place by peening. Fig. 4 
shows the completed job. The engine is 
now in service with every evidence that 
the repair is permanent. 
Great Neck, N.Y. SM Exonka 


behind the water glass on a tank, as 
in the photo. Bending of the stripes 
on the card where the light passes 
through the liquid shows the liquid 
level. As indicated in the photo the 
bands behind the liquid show at an 
angle 90- deg from those on the card. 
Norton, Kan. Harry A Hess 


High-Temperature Cement 
Repairs Arch Tile 


To KEEP THE OLD PLANT GOING during 
these times of many restrictions, oper- 
ating engineers do many things they 
normally would not do. In the good old 
days when boiler-furnace arch tile broke 
we discarded them. Now we fix them 


with high-temperature cement or plas 
tic firebrick. If a tile cracks in two, Fig. 
2, we coat each half of the break with 
high-temperature cement and _ firmly 
press the halves together until the ce- 
ment dries. Spalled tile are repaired 
with plastic firebrick, Fig. 1. These ex 
amples indicate a few of the many ways 
we have used these materials. 
Aurora, Colo. E J Durr 
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MAKE JIG FOR WELDING PIPE FITTINGS 


BADLY NEEDED PIPE FITTINGS could not 
be readily obtained under wartime re- 
strictions so a plant welder built the jig 
in the photos. The steel-top table, where 
he welded small parts, was supported 
on two horses of welded pipe. He welded 
two short lengths of 2-in. pipe, A and B, 
one vertical and the other at a 45-deg 


angle to one horse. as in Fig. 1. These 
pipes form the support for the movable 
part of the welding jig. 

The movable part consists of pipe 
standard P to which is welded cross 
member D. A slot in D permits bolting 
different sizes of pipe flanges to it to 
hold the fittings being welded. Circular 


band C, welded to the ends of D, com- 
pletes the jig. 

When using the jig, the welder places 
it in the vertical holder, assembles and 
tack welds the work. Then the jig with 
the work is put in the 45-deg support 
where the job is completed, Fig. 2. 

Santa Monica, Calif. | C ALBRIGHT 


Ties City Water Line 
To Condenser Supply 


OUR AMMONIA COMPRESSOR does not 
have a high-pressure cutout to trip its 
motor off the line if excessive head pres- 
sure develops. Consequently. we had 
trouble with high head pressure when 
the circulating-pump motor stopped or 
lost its suction. To insure water to the 
condenser we connected into the city 
water supply, as in the diagram. To do 
this we used two diaphragm valves. 

During normal operation the circu- 
lating pump supplies water to the con- 
denser at a pressure higher than that in 
the city main, and check valve C remains 
closed. Pump pressure on diaphragm of 
valve B holds it open to drain the line 
between check valve C and diaphragm 
valve 4. This prevents leakage through 
check valve C contaminating the city 
water. 

Pump pressure holds diaphragm valve 
A closed. If the pump fails a spring 
opens valve A and B closes. City-water 
Pressure then opens check valve C and 
closes C, and this water flows through 
the condenser to the circulating-water 
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tank, and to waste when the tank fills. 
When the pump starts again its pres- 
sure opens drain valve B, closes valves 


A and C, and discharges through valve 
C, to the condenser. 
Ottawa, Ont. BoNGIORNO 
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1—Can We Stop 
These Pipe Failures? 


Water suprty for our laundry comes 
from an 8-in. main at 100 to 150 psi 
through a 2-in. branch fitted with a pres- 
sure-reducing valve. This valve reduces 
supply pressure to 55 psi for direct feed 
to washing machines. On washing ma- 
chine side of the reducing valve a 4x48- 
in. air chamber connects to the water 
line as a protection against violent surges 
in the line. 

Amount of water drawn to fill the 


washing machines varies from 50 to 200 
gal and when full mark is reached the 
regulating valve closes suddenly. 

We have considerable trouble with %4- 
in. lead bends, connected to the 8-in. 
line about 300 ft from the laundry, that 
burst open, presumably from excessive 
pressure. Is this trouble caused by the 
quick-closing pressure-regulating valve? 
What can we do to eliminate the 
trouble ?—GFJ 


2—Will This 
Pump Do the Job? 


CooLtinc at 15 psi flows through 
a double-pipe 2-section cooler and out 
a 2-in. discharge line to the sewer. We 
would like to save this water by elevat- 
ing it to a storage tank 40 ft high with 
a centrifugal pump having a 2-in suction. 
The pump is direct connected to a 5-hp 
1720-rpm motor. 

We have no other data on the pump 
and would like to know how we can 
determine whether it will do the job. 
Interference to flow through the cooler 
cannot be tolerated, but increased veloc- 
ity will be beneficial. Can we operate 
this setup automatically ?—PCJ 


Will This Hookup 
Be Satisfactory? 


( This is Question 1 from the September 
isaue, with beat answers from readers.) 


We are preparing to install a 10x16-in. 
single-cylinder double-acting ammonia 
compressor which carries intake and dis- 
charge manifolds connected to both ends 
of the cylinder. The installation engi- 
neer is going to remove the manifolds 
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and pipe up one end of the machine for 
single-acting operation. 

1 cannot understand why he should 
want to make a single-acting machine 
out of a double-acting one. Won't this 
increase our power cost considerably? 

I suggested if it must operate single- 
acting that the manifold be left in place 
and fitted with shutoff valves so that we 
can make either end the working end. 
Naturally, this arrangement must in- 
clude suitable relief valves to prevent 
high internal pressure in the end not 
connected to the system. The erector 
says this is too dangerous to consider. 
Will POWER readers help me with this 
problem?—TMM 


Plan for Future Needs 


Ir ts EvipENT that TMM’s machine has 
twice the capacity needed. His sugges- 
tion to leave the other manifold on is 


| Exercise your engineering wits by submitting answers to these questions fresh from the plant. Suitable: 


moter will be answers accompanied. by sketches or pho 


sound if, after the war, he plans to add 
more refrigeration. If so, install cor- 
rect size piping between compressor 
and receiver, also plan to install enough 
condensers to carry the full compres- 
sor load. 

The contractor's suggested setup is 
also satisfactory. Power costs would be 
directly proportional to amount of re- 
frigeration done. 

If TMM does not plan to expand and 
can see no other need for the extra 
refrigeration. I suggest that purchasing 
a smaller machine is the best solution 
because the larger machine requires 
more room. and larger piping and 
power cables. 


Brooklyn, NV. Y. 


Will Disturb 
Driving Power 


A J Wenic 


I CANNOT UNDERSTAND why the erector 
wants to convert a double-acting am- 
monia compressor to single acting ex- 
cept to meet some peculiar plant re- 
quirements. Whether such a conversion 
can be made depends to a large extent 
on type and design of discharge and 
suction manifolds. 

Some compressors have manifolds of 
rather intricate design that cannot be 
adapted for service other than that 
originally intended. Others have mani- 
folds made up of parts that might 
permit certain desired changes to be 
made without much difficulty. Altera- 
tions to the original design must as 
sure safe operation. 

In connection with single-acting op- 
eration you must prevent: (1) exces 
sive pressure in the evlinder dead end 
(2) compression against the return 
stroke. Placing extra valves in the 
manifolds to shut off the unused end 
does not take care of these require 
ments unless you relieve compression 
in that end of the cylinder and take 
care of gas leakage past the piston. 
If the compressor is operated single 
acting. make the head end of the cylin- 
der the working end to relieve the pit 
ton rod packing of high pressure. 
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Safe operation could be obtained by 
removing the suction valves from the 
dead end and blanking off a section of 
the discharge manifold on the same end, 
sketch 1-B. Then pressure in the un- 
used end of the cylinder could not ex- 
ceed suction pressure and the piston 
could not build up compression on its 
return stroke. 

When operating as the erector pro- 
power would increase in 
proportion to efficiency loss as the com- 
pressor could not be expected to de- 
liver a full 50% of its rated capacity. 
It is doubtful whether such operation 
would prove satisfactory for regular 
service. The unbalanced condition aris- 
ing from operating the compressor as a 
single-acting machine may disturb the 
driving power; if it is motor driven this 
effect may cause disturbance to the line 
voltage on nearby circuits supplied from 
the same source. 

Jersey City, N. J. 1S CHAMBERLAIN 


poses, cost 


Remove Suction Valves 


COMPRESSOR SUCTION VALVES are de- 
signed to permit gas flow into the cyl- 
inder and prevent escape of this gas 
back through the suction line on the 
compression stroke. Discharge valves 
function to permit discharge of com- 
pressed gas to the system, and _ pre- 
vent return of this gas to the cylinder 
on the suction stroke. Opening and 
closing the valves is effected by pres- 
sure differential across them. 

It is readily evident, sketch 1-A, 
that the only thing necessary to effect 
single-acting operation is to remove cer- 
tain valves so that the gas merely surges 
in and out of the compressor cylinder. 
Here it would only be necessary to re- 
move the suction valves from one end 
of the machine, which can be done by 
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completely removing the valve or pro- 
viding the valve with lifters. Both ac- 
complish the same purpose. It would 
be preferable to unload the crank end 
of the compressor, since this prevents 
the stuffing boxes being subjected to 
high pressure. 

Numerous tests have been conducted 
to determine the effect of clearance on 
horsepower consumption; results indi- 
cate that power remains practically 
constant with increased clearance or. 
in other words, reduced volumetric ef- 
ficiency. There is, naturally, a slight 
increase in horsepower required for 
the reduced capacity at the same com- 
pression ratio, but this is readily un- 
derstandable if we keep in mind that the 
frictional horsepower of the machine is 
practically constant at constant speed. 
We can, therefore, see that the mechani- 
cal efficiency is necessarily less. 


Power cost will be more than that 
for a machine specifically designed to 
carry the load now required. For the 
reduced capacity now obviously re- 
quired in TMM’s plant. and which 
necessitates using the machine as a 
single-acting instead of double-acting 
unit, present operation as a single-acting 
unit is most expedient. Increased power 
consumption over a unit specifically de- 
signed for the service will not become 
important until continuous operation is 
desired. 

It is not advisable to change the suc- 
tion manifold although this procedure 
would be preferable to using shutoff 
and relief valves. With the previously 
outlined procedure no change in suc- 
tion The 
danger attached to using shutoff and 
relief valves is the possibility of relief 
valve failure causing serious overpres- 


manifolding is necessary. 


sures or overload on the motor. 

TMM can equip this machine with 
suction valve unloaders on both crank 
and head end of eylinder. which per- 
mits operation at half load or no load, 
Compressors can also be equipped with 
a valve lifter that lifts the inlet valve 
assembly from its seat, allowing free 
passage of gas into and out of the cyl- 
inder, completely unloading that end. 

West Orange, N. J. R C McDonaLp 


Compressor More 


Efficient at Full Load 


THis COMPRESSOR is probably designed 
for two pressures with split 
manifold, and I suggest TMM pipe as 
in sketch 1-C. Use one suction valve 


suction 


Blank off manifold flanges 
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for each end of cylinder for single- 
acting operation and a center valve to 
isolate any side. Also pipe both suc- 
tion valves to one common suction 
header. Both ends of cylinder should 
discharge into one header through a 
combined stop and check valve. A dis- 
charge and relief valve on each end of 
discharge manifold is dangerous. 

If one end fails, compressor can be 
run single acting. This is not advisable 
if machine is belt-driven unless com- 
pressor has sufficient flywheel effect or 
runs fast enough to prevent irregular 
speed. Probably the erector figures 
machine is too large for the work re- 
quired and this is the reason for single- 
acting operation. It would be better to 
operate double-acting and run the ma- 
chine fewer hours per day. Power con- 
sumption depends upon the amount of 
work done, and machine and drive 
would be more efficient at full capacity 
than at half. 


Ottawa, Can. Joseru Bonciorvo 
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Needs Help on 


Selecting Valves 
( This is Question 2 from the September 
issue, with best answers from readers.) 

We need a regulating valve to regulate 
steam flow to a closed water heater and 
another to maintain an accurate liquid 
level in a@ process tank. The steam- 
regulating valve will operate at frequent 
on-and-off periods. On the other hand, 
the liquid level valve must operate at 
different points within its range to regu- 
late liquid input according to varying 
amount of outflow. 

| have been studying flow-travel 
curves of V-port, throttle-plug and ratio- 
plug regulating valves without coming 
to any conclusion as to which of the 
three is best suited to my purpose. Will 
POWER readers give me injormation 
on the special merits of these valves for 
different flow requirements?—-BVN 


V-Port Compared With 
Throttle-Plug Valve 


I succest that BVN consider either the 
V-port or throttle-plug valve, both of 
‘which have basically the same charac- 
teristic when flow is compared to valve 
travel. 

The ratio-plug valve should not be 
used, since it has a_percentage-flow 
characteristic. By this I mean that for 
every increment of lift an equal per- 
centage of flow increase is obtained 
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within the stroke and capacity of the 
valve. This characteristic is advantage- 
ous where highly varying pressure drop 
across the valve is encountered in the 
control system—line friction loss or 
process loss. This is generally not en- 
countered in the application for steam- 
pressure-reducing valve work to a 


closed feedwater heater. or for liquid 
level control. 

Use either the V-port valve, Fig. 2-C, 
or the top-and-bottom-guided throttle- 
plug construction for the services. They 
serve equally well. 

Marshalltown, lowa 


P A ELFERs 


Suggests Bevel-Plug Valve 


THE NAMES ratio plug and throttle plug 
are trade names of valve plugs, which 
are made by one manufacturer but 
which carry different names when made 
by others. 

Ratio plug provides equal percentage 
increase in flow for equal amounts of 
valve lift. It has greater rangeability 
than the other plugs, but it could be 
V-type construction, as well. 

Equal percentage plugs are preferred 
for widely varying flow rates requiring 
stable control at small and large flows. 
Small clearances between orifice and 
plug required to produce equal per 
centage flow characteristic, make it 
troublesome with viscous and abrasive 
fluids or widely fluctuating pressure. It 
has comparatively long travel and is, 
therefore, not suitable for self-operated 
regulators with small travel. 

V-plug valves may have any flow char- 
acteristic from equal percentage to the 
quick opening, depending upon the V- 
shape—a characteristic that varies with 
manufacturers. 

Assuming that the question refers 
the V-plug with equal increments of 
flow for equal increments of lift, such 
valves are frequently used for average 
applications at moderate pressure drop. 
Their rangeability is less but construc 
tion is simpler and more serviceable. 

Throttling-plug valves have decreased 
flow increments, as the plug moves 
toward full open position. A!though 
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they have smaller rangeability, they 
may be preferred for their wearing 
qualities against viscous and abrasive 
fluids and extreme pressure drops. 
From the brief statement of the prob- 
lem. a self-operated regulator with sin- 
gle-seat bevel plug for tight closure dur- 
ing off periods would be adequate for 
the services. For the liquid level, a 
float-operated valve may be adequate or. 
perhaps, a diaphragm valve operated by 
a level controller may be preferable. 
Bridgeport, Conn. N BELAEF 


Consider These 
Four Points 


DETERMINE CORRECT TYPE of port for 
regulating valve applications by con- 
sidering: (1) variation in pressure drop 
across the valve from closed to open 
position (2) percentage of maximum 
flow at which the valve will normally 
operate (3) importance of sensitive con- 
trol at the lower flow rates (4) whether 
tight shutoff is required. Curves in 
sketch 2-A show the theoretical flow 
characteristics of three typical valve- 
port shapes based on constant pressure 
* drop. 

The rectangular port provides uni- 
form changes in flow rate per unit of 
valve travel. However, in actual serv- 
ice, pressure drop usually is not con- 
stant, but increases as the valve ap- 
proaches closed position because of 
pipeline friction and other causes. Such 
would be the case with a trapped steam 
coil in the water heater. Higher pres- 

sure drop produces relatively large 
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changes in flow rate per unit of valve 
travel near the closed position. Con- 
sequently, the rectangular port is more 
suitable when the valve normally oper- 
ates in the upper half of its range. or 
where pressure drop is fairly constant. 

The V-port provides smaller changes 
in flow per unit of valve travel in the 
initial part of its stroke. This inherent 
characteristic tends to counteract the 
flow effect of differential pressure 
changes. Thus it normally provides 
good control throughout its full travel. 
It is the most commonly used port in 
control valves. 

Where differential pressure builds up 
rapidly with decreasing flow or where 
sensitive control is desired in the lower 
ranges, the characteristic as represented 
by the compound port would be advan- 
tageous. This produces even finer throt- 


tling effect during initial part of stroke. 


To assure good performance, BVN 


should consider other factors that are 
often of greater importance than the 
ports. He should select a valve that 
meets the following specifications: 

1. Valve port sizes should be de- 
signed for the required maximum capac- 
ity and existing pressure drop. 

2. Valve should have relatively high 
lift. 

3. Valve should be balanced under 
flow conditions. This does not mean 
simply a valve that has upper and lower 
seats of equal flow areas, for not all 
such valves are actually balanced when 
handling flow. 

4. Valve should have low stuffing box 
friction. 

Importance of points 1 and 2 to good 
control are obvious. Points 2 and 3 
have great influence upon the valve’s 
ready response to small changes in 
actuating force. For example, if a 
direct-operated float-controlled valve is 
installed in the process tank, small 
changes in level will produce relatively 
little force. This force should reposi- 
tion the valve rather than be opposed 
by friction or unbalanced forces. 


Erie, Pa. L D CarLyon 


Draw Flow-Time Curve 


DETERMINE ACTUAL FLOW RATES as ac- 
curately as possible and plot them 
against time for a period covering all 
service variations. Maximum flow based 
on minimum inlet pressure determines 
valve size. which should be kept as 
small as possible. Minimum flow de- 
termines type of valve seat. If drop- 
tight shutoff is required, a single-seated 
valve is necessary. Steam-regulating 
valves usually leak slightly and a safety 
valve or other protection is necessary 
on the downstream side. 

When plotting the graph of flow 
against time, sketch 2-B, plot flow- 

(Continued on page 146) 
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20_ Boiler Feedwater Heating and Treatment (Part I] 


Twentieth in a series that is running Foaming is caused by impurities in valves on boilers and steam lines, and 
in every number of Power. From long the water preventing the free escape of throttle valves on engines, should be 
experience as a professional and practical steam as it rises to the surface, or by an opened very slowly and water in the 
engineer, Alex Higgins, of Calgary, Al- oily scum on the surface of the water. boiler should not be carried above its 
berta, Canada, asks and answers ques- his surface scum may be caused by oil, _ normal level. In plants with superheat- 
tions regarding power equipment. vegetable matter or sewage in the water. ers any solid water going to the super- 

The remedies are treatment and filtra- heater is there evaporated, so trouble- 
@ 2~W het is en eotneranes? tion of the water to remove solid impuri- some deposits are formed in the super: 
ties, plus enough blowdown to avoid heater. Solids carried over may damage 
excessive concentration of salts. steam turbines. 

An exceedingly dangerous operating 
condition, foaming indicates a pressing 
need for boiler cleaning, feedwater treat- 
ment, or both. It is practically impos- A—Corrosion is the wasting away of 
sible to tell the true water level in a the metal surfaces of boiler parts. lt 
badly foaming boiler, and so it may be may be external or internal. External 
damaged through low water. corrosion is a rusting process caused by 

Priming, carrying over of water slugs _ water leaks or drips on the outside sur 
with the steam, may be caused by the face of the boiler or at places hidden by 
same conditions that cause foaming, but insulation or- brickwork. It may also oe- 
it may occur with perfectly pure feed- cur in firetubes and flues from the ac 
water if the steam space is too small, if _ tion of sulphuric acid formed from moist 
the boiler is forced away above its nor- soot and the sulphur dioxide in com: 
mal capacity, or if the water level is car- bustion gases. Internal corrosion is 
ried too high. Priming is highly danger- caused by acids, oxygen (from air) or 
ous because of the possibility of sud- other gases in the feedwater, or by elec- 
denly lowering the water level below the _ trolytic action. 
danger line. also because the water slugs Corrosion evenly distributed over the 
carried over may do great damage to metal surface is called uniform corto 
pipelines. valves, fittings, pump and en- _ sion; it may be in the form of little holes 
gine cylinders. or pits, called pitting, or it may occur as 

To avoid priming and probable water- the eating away of a narrow groove 
hammer damage through sudden open- along the edge of a riveted joint, called 
ing of large steam valves, all main stop grooving. The latter is induced by the 


A—lIt is an apparatus for securing 
pure feedwater by distillation. A bent- 
tube evaporator, operating on much the 
same principle as a firetube boiler, but 
using steam instead of hot gas as the 
heating medium, is shown in Fig. 1. 
Steam enters at the top of the manifold, 
passes through the rows of bent tubes, 
returns to the bottom of the manifold 
and drains away as condensate. Water in 
contact with the outer surfaces of the 
tubes evaporates and passes out as vapor 
at the top of the shell. either to a closed 
condenser, like a closed feedwater 
heater, or to an open feedwater heater 
where it is condensed. 

Distillation of the water in this way 
removes dissolved gas, but all solid im- 
purities are left in the evaporator, which 
must be cleaned regularly to remove 
scale from the outside surface of the 
tubes. One method of scale removal is to 
crack it off quickly by varying the 
steam and water temperatures, causing 
the tubes to expand and contract. Some- 
times a water softener is used ahead of 
the evaporator to prevent scale forma- 
tion, in which case the impurities are de- 
posited as a soft mud and can be re- 
moved by blowdown. Evaporators are Vapor to condenser 
commonly used in condensing power Stenns inlet 
plants to purify the raw makeup water | 
required for boiler feed. In most indus- 
trial plants the large percentage of \ 
makeup would make evaporators too 
large and costly. 


Q 3—What are the causes of corrosion, 
and how do you prevent it? 


Q 2—What is the cause and cure of 
“foaming” and “priming”? 


A—Foaming is said to occur when qy 
the steam space in a boiler is partially a _ 

filled with unbroken steam bubbles. 
Priming is the carrying over of liquid 

water from the boiler by the steam. Fig. 1—Submerged-type bent-tube evaporator for distilling feedwater makeup 
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AA 
“QUESTIONS & ANSWERS} 
» | FOR POWER ENGINEERS 
| 


YOU CAN SOLVE 


THAT SPECIAL HEATING PROBLEM 


«ie Do you want to heat the cab of a traveling crane ... or an isolated 
A watchman’s hut . . . or a corner in some loft? Do you want to "spot 
the _ heat” a moving member in a special machine, or a plastic press, 
t. or a folding machine, a glue cooker or a shoe stitcher or a warm- 
Iper ing oven? Do you want heat that you can turn on and off at the 
uble- touch of a button? Then you will be interested in Cutler-Hammer 
al Electric Heat, tool of a thousand uses, capable of being shaped, 
applied and controlled in more ways than perhaps you ever thought 
sion, possible. You may also be interested in the judgment of plant ex- 
ecutives and machine designers who know the importance of the 
: : correct, efficient and economical solution of such heating problems. 
nel They have found that Cutler-Hammer’s specialized knowledge in 
d by this field, dating from 1910, has been directly instrumental in secur- 
bys ing to them the utmost advantages of the electric heating method. 
0 0c Why not write Cutler-Hammer today for details of Cutler-Hammer 
dw Electric Heat? CUTLER-HAMMER, Inc., 1361 St. Paul Ave., Milwaukee 
cm 1, Wisconsin. Associate: Canadian Cutler-Hammer, Ltd., Toronto, Ont. 
elec- 
Engineering Excellence Finds its Greatest Reward 
in the Respect and Confidence of those it Serves 
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slight bending action of the metal along 
the riveted joints as the boiler expands 
and contracts. This movement keeps a 
narrow strip of metal surface clean and 
free from scale, thus offering a clean sur- 
face for corrosive elements to attack. 
External corrosion may be prevented 
by keeping external surfaces, also tubes 
and flues, clean and dry. Internal cor- 
rosion may be prevented by suitable 
water treatment and the removal of dis- 
solved gases, particularly oxygen. 


Q 4—What is caustic embrittlement and 
how do you prevent it? 


A—So-called “caustic embrittlement” 
is a hardening and crystallizing process, 
sometimes called intercrystalline corro- 
sion, which causes fine cracks in metal, 
particularly in riveted joints and around 
rivet holes. Its exact cause has not been 
fully determined, but it commonly oc- 
curs where feedwater contains a large 
amount of free bicarbonate of soda or 
has been treated with excessive amounts 
of soda ash, caustic soda or compounds 
containing these chemicals. This is one 
of the dangers of using a boiler com- 
pound without knowing its exact com- 
position and the feedwater’s impurities. 

Sodium bicarbonate and sodium car- 
bonate hydrolyze under heat and pres- 
sure into sodium hydroxide (caustic 
soda). This caustic soda tends to con- 
centrate in the riveted joints where its 
contact with the steel is believed by 
some authorities to liberate free hydro- 
gen gas, which penetrates and embrit- 
tles the steel. 

Results of extensive tests in labora- 
tories and in boilers under ordinary 


working conditions seem to indicate that . 


embrittlement can be prevented if all 
alkalies that might yield sodium hydrox- 
ide are eliminated and if sodium phos- 
phate is used to maintain the correct 
degree of alkalinity in the boiler. Tannin 
and lignin derivatives have proved to be 
effective inhibitors of embrittlement over 
a wide range of boiler pressures. 

All-welded boilers offer no cracks for 
concentration of caustic soda, and hence 
should be free from embrittlement 
trouble. The same holds true of boilers 
with riveted joints if they are calked in- 
‘side and not outside so that any parts 
that are not tightly calked can be 
checked by external signs of leakage 
through the joint. 


Q 5—For what are “deconcentrators” 


cond “continuous blowdown” systems 
used ? 


120 (771) 
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(Continued from page 118) 


A—wWhen there is high concentration 
of soluble or suspended solids in boiler 
feedwater some will undoubtedly precip- 
itate as sludge and bake into scale on 
tubes and plates. This condition can and 
should be remedied by proper treatment 
and filtering to remove troublesome 
solids before the feedwater enters the 
boiler. Where further filtering is desir- 
able, some of the boiler water can be 
removed continuously, passed through a 
deconcentrator, which is simply a pres- 
sure filter, and returned to the boiler. 

Strong concentrations of soluble im- 
purities, while they may not be scale 
forming, may cause foaming, priming 
and even corrosion. Blowing down the 
boilers at intervals will reduce this con- 
centration. Fig. 2 shows the principle of 
continuous blowdown. It keeps concen- 
tration within reasonable limits and at 
the same time prevents loss of heat if the 
blowdown water is passed through a 
heat exchanger where its heat is given 
up to incoming feedwater. The heat ex- 
changer is similar to a closed feedwater 
heater or a shell-and-tube condenser. 
Hot blowdown water passes through the 
tubes contained within the shell, and the 
cold water circulates around the out- 
side of the tubes, or vice versa. Control 
valve placed between boiler and heat 
exchanger controls blowdown flow rate. 


Q 6—What is meant by the pH value 
of boiler feedwater? 


A—AIl water contains free hydrogen 
(H ions) and hydroxide (OH ions). H 
ions give acid reactions and OH ions 
give alkaline. In pure water that is 
neither acid nor alkaline these ions bal- 


ance each other and the water is nevtral, 
If the balance is disturbed so that H 
ions predominate the water will be «cid; 
if OH ions are in excess, it wi!! be 
alkaline. 

In feedwater treatment it is impo-tant 
to know the degree of acidity or alkalin. 
ity, and the pH system of notation has 
been devised for this purpose. It is a 
simple number scale based on the hy dro- 
gen ion concentration. Number 7 on the 
pH scale is the neutral point. Below 7 
acidity increases, the lower the number 
the greater the acidity. Above 7 alkalin. 
ity increases, the greater the number the 
greater the alkalinity. 

Feedwater should be alkaline rather 
than acid to prevent corrosion, but too 
high a degree of alkalinity may induce 
caustic embrittlement. Correct pH value 
can be determined only by careful tests 
in each case. 

A simple test for finding pH value can 
be made by adding a definite amount of 
a prepared dye, called an “indicator,” 
to a measured sample of water, allowing 
it to stand for a few minutes, then match. 
ing the color of the mixture with a set of 
numbered standard color tubes. Chem- 
ical supply houses supply dye indicators 
and color standards. 


Q 7—What dangers may arise from oil 
passing into the boiler with feedwater? 


A—Oil will coat the heating surfaces 
and cause them to overheat, keeping the 
water from making direct contact with 
plates and tubes. Oil will also form a 
scum on the water’s surface and prevent 
steam bubbles breaking away readily 
from the surface, thus causing foam- 
ing. Oil can be removed from the feed- 
water by proper filtration. : 


Q 8—Why is it desirable that air and 
other dissolved gases be removed from 


Fig. 9--Qentioncus blowdown arrangement with recovery of heat to feedwater 
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How to end Steam Trap troubles? ASK 
YARWAY TRAP USERS. 


They will tell you, as they have told us, what 
they think of Yarway Impulse Steam Traps. 
They will tell you: 

About their quicker heating—minutes, 
hours, days, saved in starting up. 

About their sustained efficiency—in keeping 
machines, equipment and heating systems 
hotter, all the time. 

About their low maintenance—where other 
type traps have given continual trouble— 
have required frequent renewal of parts. 
About their fuel savings— through proper 
draining and elimination of air-binding— 
through less radiation loss due to this trap’s 
small size. 


About their ease of installation — requiring 
no supports, less space. (Same trap without 
change in valve or seat is applicable to almost 
all requirements.) 


About their low price—often costing less to 
install than to repair other types of traps. 


Ask Yarway Trap users, or better yet—get ff 
some Yarway Traps, try them out in your 
own plant, write your own testimonial. 


A near-by mill supply house handles them. 
There are more than 100 Yarway distributors 
in principal cities. 

Catalog T-1738 sent on request. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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(Continued from page 120) 


Stee/ box connection 


Cast-iron supporting plates 


Fig. 4—Steel-tube economizer element with cast-iron fins extending surface 


leedwater before it enters the boiler? 


A—Some of these gases, particularly 
oxygen, have a very corrosive action on 
metal. Carbon dioxide may also produce 
corrosion, or combine with other impuri- 
ties to produce scale. 


Q 9—Sketch and describe an apparatus 
for removing air and other dissolved 
gases from boiler jeedwater. 


A—TIf the water is heated close to the 
boiling point in an open heater most of 
the dissolved gases can be separated out 
and vented to the atmosphere. For more 
complete oxygen removal, use a deaera- 
tor or deaerating heater. 

An improved form of open heater 
which also acts as a very effective deaer- 
ator is shown in Fig. 3. Feedwater passes 
first through the tubes of a small vent 
condenser. then discharges into the up- 
per part of the deaerator in the form of 
a great number of fine sprays. Entering 
steam mingles with these finely di- 
vided streams of water, heating the 
water and liberating the air and other 
dissolved gases. This process continues 
as the water trickles downward over 
banks of small trays, which still keep it 
in a finely divided state. 

Most of the steam is condensed by 
contact with the water, but any remain- 
ing vapor passes with the separated air 
and gases to the vent condenser where 
the steam is condensed by contact with 
the tubes containing the incoming water 
supply. The condensed steam drains 
back to lower compartment of deaerator, 
and the air and gases are vented to the 
‘atmosphere if the deaerator is being op- 
erated at a pressure above atmospheric 
pressure. If the pressure in the deaer- 
ator is below atmospheric pressure a 
vacuum pump is used to draw off air 
and other gases from vent condenser. 


@ 10—What is the special purpose of 
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an economizer in a steam boiler plant? 


A—An economizer is a device for us- 
‘ing some of the flue-gas heat that would 
otherwise go to waste by pumping boiler 
feedwater through banks of tubes placed 
in the direct path of gas passing to the 
chimney. As the economizer is placed 
between feed pumps and boiler, water is 
under a little higher pressure than boiler 
pressure and can be heated to a much 
higher temperature than is _ possible 
when feedwater is heated at or near 
atmospheric pressure. 

Cast-iron pipe was formerly used in 
practically all economizer construction 
because cast iron resists corrosion bet- 
ter than steel. This type of economizer 


is still suitable for low or medium pres. 
sures, but cast-iron is not reliable under 
the higher boiler pressures now in com. 
mon use, so steel-pipe construction js 
standard practice in high-pressure }) iler 
installations, with deaerators to rid eed. 
water of air and other corrosive yases 
before it enters the economizer. Tubes 
are kept free of soot on the outside by 
built-in soot blowers similar to those 
used in watertube boiler settings. 

Fig. 4 shows a steel-tube economizer 
element fitted with a finned casting to 
increase the area of heat-absorbing sur. 
face. The tubes are expanded into steel- 
cross-box connections, as shown, and 
there is a cleanout plug opposite each 
tube hole. For support only, the banks 
of tubes pass through holes in cast-iron 
plates. They, are inclosed by cast-iron 
plates lined with insulating material, 

Economizers offer considerable re- 
sistance to the passage of flue gas, so 
some form of mechanical draft must be 
installed when they are used. They take 
up space, add to the initial cost of in- 
stallation, and involve extra mainte- 
nance cost for cleaning and repair. On 
the other hand, economizers may effect 
quite a large saving in fuel consumption 
since a 50-deg temperature increase 
saves about 5% of the fuel. They in- 
crease boiler efficiency substantially 
when boilers are operated at a high 
percentage over normal rating. Higher 
feedwater temperatures tend to reduce 
boiler stresses. 


Vent condenser--~ --Vent to atmosphere 
Cold-water inlet---4 Float valve Water to spray pipe 
> 
- Water spray pi| 
- 
Condenser 
Vapor to condenser —» 


To feed purmp~_ 
<> 


Fig. 3—Deaerating heater warms the feedwater and removes dissolved oxyse 
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help cylinders a” pistons defy 
Stop—start— push— pull constantly for 
| 24 hours day. 7 days a week. diesel- 
Pe powered towboats push heavy coal barges coal 
around the unloading cranes at a great 
Pennsylvania steel plant. The longest run Continued use proven 
| the most grueling kind of diesel operation. shutdowns for any major repairs have been a | 
Trouble developed frequently under these recessary. And these not new diesels. 
.e ditions. The cylinder heads had to be re- They are fifteen years old! ee i 
ea moved every © weeks to clean extreme Performance like this is typical of Solnus- | 
i carbon formations wind free the two top TInS™ lubricated diesels. Is it typical of yours? Then [a 
Wear on cylinders and pistons Was excessive. investigate these modern, wholly-distilled 
= switched to Solnus Oils on the lubricants -that are low in carbon content. aa) 
i af a Sun Oil Engineer. Since neutral in acidity, and durable. Call on a Sun ee | 
the engines were Engineer for recommendations today- 
g-weeks period . - Write .-- 
— they were not taken down until a year later. SUN OIL COMPANY ° Philadelphia 3, Pa. i 
Then they made a surprising discovery: There Sponsors of the Sunoco News Voice of the ‘Air —Lowell Thomas 
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NOTEBOOK 


A PRESSURE LUBRICATING SYSTEM for 
either ammonia or Freon-12 com- 
pressors must: (1) keep oil level below 
bottom of connecting rods (2) be free 
from any tendency to gas bind (3) pro- 
vide oi] at more than crankcase pressure 
despite worn or loose bearings (4) lub- 
ricate stuffing box or shaft seal at crank- 
case pressure only (5) operate satisfac- 
torily regardless of direction of shaft 
rotation (6) permit adding fresh oil 
without admitting air or shutting down 
(7) strain or filter the oil at pump in- 
take. Larger machines require, in addi- 
tion, pressure lubrication on the “bear- 
ing side” of cylinders, and generally to 
the suction intake: these services are 
furnished by a belt-driven mechanical 
sight-feed lubricator. 

In the diagram, oil-pump gears are 
driven by a pin extending from the 
crankshaft end. Oil pressure is adjusted 
by a spring-loaded regulating or relief 
valve that bleeds excess oil back to 
crankcase. Drilled passages and tubes 
carry oil to bearings, cranks and wrist 
pins. An equalizing line prevents gas- 
binding, which might otherwise be 
caused by slight heating at the shaft 
seal. This relief line also lets stuffing 


box or seal operate in oil at crankcase 
pressure. 

Main oil pressure can be adjusted for 
10 to 50 psi above ammonia suction 
pressure. Ten psi is minimum pressure 
for small and medium-sized machines. 
20 psi for large units. (In Freon-12 
compressors the pump is preferably sub- 
merged in the oil to avoid suction lift, 
and the screen oil strainer is replaced by 
a self-cleaning filter of the disk-and- 
comb type. This is because Freon-12 
loosens scale from piping and brings it 
back with oi] returning in the suction 
gas.) 


Adding Fresh Oil 


To charge fresh oil, attach pieces of 
hose to valves 1 and 2, and submerge 
free ends in a bucket of clean oil. Close 
valve 3 and open 2. Open | slightly a 
few seconds, or until oi] flows freely; 
then close it. Just before pail is empty, 
or when enough oil has been added, 
close 2 and open 3 to insure continuous 
bearing lubrication. Correct oil level 
varies with each machine. 

To run machine in opposite direction 
to that arrow shows, interchange valves 
1 and 2 with plugs 4 and 5. When start- 


Lubrication Pointers for 
Refrigerating Compressors 


By TERRY MITCHELL, ME, Frick Company 


ing compressor the first time, pour oil 
into pump through priming plugs 6 and 
7. Drain oil out of a new machine 
through valve 10 once a week for first 
three or four weeks, and every three 
or four months thereafter. Clean oil 
filter at the same time. — 

Formerly refrigerating machine build. 
ers issued oil specifications, but left it 
to the operator to buy the right oil. This 
worked most of the time, but the owner, 
having no good way to check quality, 
occasionally got an unsuitable oil. Oils 
not refined sufficiently for refrigeration 
generally contain moisture, which 
freezes in the expansion valves, or wax, 
which deposits in cold evaporators: 
others have impurities which in the 
presence of ammonia form sludge or 
cement. Pistons have been stuck s 
tightly in cylinders by this cement that 
they had to be driven out with sledges. 
Many manufacturers now furnish oil 
guaranteed to suit their equipment. 

Good oil is fluid enough to distribute 
well over the bearings, yet has bod) 
enough not to atomize at working tem- 
peratures. It absorbs only a minimum 
amount of refrigerant, resists thinning 
out, and does not congeal in coolers. 
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Section View, From Side 
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A modern force-feed oiling system supplying the bearings and shaft seal ona 7x7-in. ammonia compressor 
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Bad Medicine’* 


You can expect boiler tubes to scale up pretty bad Joe, 

even in your closed system that returns 98% of the water, 

if you do not have proper water treatment... and, 
generally you are in for some burnt tubes too. 


The logical way to keep boiler tubes slick as a whistle 
is through the use of Nalco water treatment. Nalco 
provides scientifically prepared chemicals, the 
benefits of advanced research and a competent 
service staff. 


Bear in mind Joe, all water treatment is vot alike 


. .- remember, the Nalco system is the complete 
system. Ask for a survey today. 


Photo in Nalco Laboratories 


NATIONAL ALUMINATE CORPORATION | 


6222 West 66th Place Chicago} 38, IIlinois 


Soy Cad £; 42 re, 
ble Mosp, teal 


Canadian inquiries should be addvessed to 
Alluminate Chemicals, £td., 555 Gastern AWwe., 
@oronto, Ontario 
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NEVER SPIN A BALL BEARING before it 
has been cleaned. An otherwise good 
bearing can be ruined by this practice 
because dirt scratches on a ball or race 
may later develop into spalling. Never 
wash bearings that carry seals or shields 


on both sides. Normally these bearings 
are clean and washing may drive dirt 


particles inside, also the cleaning fluid 


cannot be completely removed. 
Most ball bearings fail from causes 
that are preventable. Look for the cause 


SAFELY REMOUNT 
BALL BEARINGS 


behind every failure and-remount the 
bearings correctly to prevent damage to 
them and avoid trouble in the future. 


Courtesy of the New Departure /)ivj. 
sion, General Motors Corporation. 


8 | 


1 Always clean the shaft and give it 

a light coat of oil before attempt- 
ing to mount the bearing. Dirt or 
chips that are trapped between race 
and shoulder prevent seating. 


mounting ball bearings. Place two 
flat blocks of the same thickness under 
the inner race. Hold shaft from cock- 
ing and apply pressure carefully. 


(774) 


When the distance from shaft end 

to bearing seat is short use a piece 
of pipe on inner race to move it home. 
Pipe must be clean inside and outside 
and must have squared ends. 


4 When an arbor press is not avail- 
able use a tube and hammer. The 
inside and outside shields prevent 
jarring dirt into the bearing. Ham- 
mer on the opposite sides alternately. 


Using a hammer and drift is poor 
practice and may cause injury to 
the bearing. At best, the bearing is 
cocked from side to side and damage 
may not show up until it is operated. 


Never apply mounting force to the 
bearing outer race. This places 
a heavy thrust load on the balls and 
races. If they are not designed for 
this load, serious damage may result. 
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BALDWIN diesel engine 


Something new has been added to diesel engine 
cylinder liners—a new process to lengthen cylinder 
liner life and give the engine greater reliability— 
more hours of continuous operation. 

Chrome-plate, applied to cylinder liner bores, 
multiplies liner life 4 to 20 times, ring life 3 to 5 
times, and reduces the risk of piston seizure. 

Every Baldwin diesel engine now coming from 
the production line is fitted with chrome-plated 
cylinder liners. 

All this adds up to more satisfactory service and 
lower maintenance cost for your Baldwin diesel. 

Baldwin 4-cycle diesel engines are serving rail- 
toad, marine, pipe line, power house and other 
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industrial installations—capacities from 150 to 
1,050 horsepower. 

The Baldwin Locomotive Works, Locomotive & 
Ordnance Division, Philadelphia, Pennsylvania, 
U.S.A. Offices: Philadelphia, New York, Chicago, 
Washington, Boston, Cleveland, St. Louis, San 
Francisco, Houston. 


BALDWIN 


DIESEL ENGINES 
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DIRECT-CURRENT CIRCUITS. 


PRINCIPLES AND PRACTICES OF FLOWMETER ENGINEERING.....................000- .---By L K Spink 
SEAMLESS TUBE DATA bee .. «By Seamless Steel Tube Institute 
ENGINEERING PAPERS—FOURTH ANNUAL CONTEST 


-By Hydraulic Institute 
Harry Kerwin 
Edited by Rex W Wadman 
Reviews 


Flowmeters 


PuINCIPLES AND PRACTICES OF FLOWMETER 
Encineerninc (1943) (6th edition). By L K 
Spink. Published by The Foxboro Co, 
Foxboro, Mass. 220 pp, 5x7} in. illus- 
trated, 39 tables, semi-flexible binding. 
$3.00. 


Meter engineers will find this hand- 
book a valuable contribution to flow-meter- 
ing literature. In this enlarged edition 
new and advanced phases of the subject 
are covered for the first time, bringing the 
book up to date and adding to its useful- 
ness. It contains all the formulas needed 
for any ordinary liquid- or gas-flow compu- 
tation. 

The work is divided in two parts: liquid- 
and gas-flow measurements. Featured in 
the liquid-flow section are these methods: 
(1) determining compressibility factors of 
liquids at temperatures near the critical 
(2) new and more accurate way of cor- 
relating temperature expansion data on 
petroleum oils (3) correcting quickly for 
tap locations (4) short cut in correcting 
for viscosity. 

Gas seclion suggests several methods of 
correcting for viscosity effects. Presented 
are theoretical discussion, as well as work- 
ing equations and tables for moisture and 
super-compressibility; new and simple pres- 
sure device which eliminates bypassing gas; 
latest findings on pulsating-gas-flow meas- 
urements. The many examples, worked out 
how the different formulas are 
used, add much to the book’s usefulness. 


to show 


Electricity 


Dinecr-Cunrent (1944) By Earle 
M Morecock, supervisor of electrical dept, 
Rochester Athenaeum and Mechanics Insti- 
tute. Published by Harper & Brothers, 
19 E 33 St, New York: 16, N. Y. 387 pp, 
6x9 in., 267 illustrations, cloth. $3.25. 

Text is one of a series prepared by the 
faculty of Rochester Athenaeum and Me- 
chanics Institute as part of its program for 
developing teaching materials closely re- 
lated to industry. It provides a basic course 
in de circuits for technical institutes, junior 
colleges and industrial and extension 
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schools. It is also valuable to those who 
have to depend on self-study to further 
their education. Many problems, with an- 
swers, are given at the end of each chapter. 

The ten chapters cover: elementary elec- 
tric circuits; magnetism and electromagnet- 
ism; instruments and methods for meas- 
uring voltage, current and resistance; power 
and energy; conductors and insulation; 
batteries; other electric circuits; the mag- 
netic circuit; electromagnetic induction; 
capacitance—electrostatics. As indicated by 
the chapter headings this is a book on dc 
circuits and magnetism and deals with elec- 
trical machinery only incidentally. How- 
ever, the practical treatment of the different 
subjects makes it useful to most students 
of electricity and magnetism. 


Provuction, Joss anp Taxes (1944) By 
Harold M Groves. Published by McGraw- 
Hill Book Co, 330 W 42nd St, New York 18, 
N. Y. 116 pp, 53x9, cloth. $1.25. 


Not a government agency, but a private 
committee of leading businessmen, the Com- 
mittee for Economic Development has long 
been laying foundations for good business 
and national prosperity after the war. This 
study is the first of a series of reports to 
be published under the Committee’s 
auspices. Author Groves is professor of 
economics at the University of Wisconsin 
and has had long experience in tax studies 
and public finance. Main theme is postwar 
revision of the federal tax system to help 
achieve higher production and more jobs. 

Chapters include: Integration of Corpo- 
rate and Personal Taxes, Excess-Profits Tax 
Repeal. More Generous Allowance for Busi- 
ness Losses, More Freedom in Depreciation 
and Obsolescence Accounting, Role of and 
Changes in the Personal Income Tax, 
Capital Gains and Losses, Mitigation of 
Discrimination against Irregular Income, 
Overhauling Death Taxation, Special Ex- 
cises and General Sales Taxes, Experience 
(Merit) Rating in Pay Roll Taxes for Un- 
employment, Special Taxation Problems of 
the War Related to Reconversion, Fiscal 
Policy in the Postwar Period, Consideration 
of Objectives to the Tax Modifications 
Here Proposed. 


Pump Problems 


EncinEERING Papers—FourtH Annua. 
Contest (1944) Published by Hydraulic 
Institute, 90 West St, New York 6, N. Y. 
210 pp, 83x11, illustrated, paper. $1.50. 

Beginning in 1940, the Hydraulic Institute 
has held an annual engineering essay con- 
test to stimulate interest in problems of the 
pump industry. This book comprises five 
papers of outstanding merit submitted in 
the 1943 contest. They are: “Special Op- 
erating Conditions of Centrifugal Pumps,” 
by A J Stepanoff, development engineer, 
Ingersoll-Rand Co; “A Common Language 
for Hydraulic Engineers,” by Charles | 
Tullo, chief draftsman, engineering division, 
Worthington Pump & Machinery Corp; 
“Critical Speed,” by Alexander Brkicn, en- 
gineer, Ingersoll-Rand Co; “Direct-Acting 
Steam Pumps,” by Darwin F Schaub, ap- 
plication engineer, Worthington Pump & 
Machinery Corp; “Effects of Entrained or 
Dissolved Gas on Rotary-Pump Perforn- 
ance,” by Morgan B Sennett, engineer. 
DeLaval Steam Turbine Co. 

Two of the papers, “A Common Language 
for Hydraulic Engineers” and “Direct-Act- 
ing Stecm Pumps,” are practical and useful 
to operating engineers; the others are 
mathematical and intended for pump de- 
signers. Of the two practical papers the 
former is a 49-page discussion of different 
parts of centrifugal pumps; the latter con- 
tains 47 pages of practical suggestions 
make present-day steam pump equipmen! 
meet warlime production requirements. 


Arc anv AcetyLene Wexvine. By Harr 
Kerwin, formerly of California Polytechni 
School, San Luis Obispo, Calif. Published 
1944, by McGraw-Hill Book Co, 330 I 42nd 
St, New York 18, N. Y. 240 pp, illustrations 
and diagrams, 54x73, cloth. $2.50. 


Labeled on the cover “A McGraw-Hill 
Practical Manual,” the book is exactly tha! 
It contains no mathematics or abstrac! 
theory: its sole purpose is to show the 
reader how to make sound welds. Emphasis 
is on technique—how to handle flames a” 


(Continued on page 148) 
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and construction of heat transfer equipment, the 
Ingersoll-Rand Company has been a consistent 
user of Anaconda Tubes and Tube Sheets. 

Illustrated here are condensers for marine 
service, for an industrial plant and for a public 
utility, each presenting an individual problem, 
not only in design and manufacture but in tube 
specification as well. 


We can be helpful in tube alloy Specifications 


THROUGH its long experience in the designing 


The wide variety of available copper alloys, 
ten standard and several special alloys, the engi- 
neering experience and research facilities that 
have been of assistance to Ingersoll-Rand and to 
so many other manufacturers and users of heat 
transfer equipment, are at your service. Publica- 
tion B-2 lists Anaconda Condenser Tube Alloys, 
compositions and fields of applications. We'll 
be glad to send you a copy. -" 


es and THE AMERICAN BRASS COMPANY- General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ont. 
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Control Instruments 


FREE-VANE ELECTRONIC controller operates 
on shielding effect of a vane passing be- 
tween two coils in an electronic circuit. 
Recording and indicating models are for 
automatic control of temperature, pressure, 
liquid level and humidity. Low-open, high- 
open, low-high, low-open-high and low-nor- 
mal-high control operation are available. 
Temperature controller ranges from 
—125 to +1000 F for use with motor and 
solenoid valves, relays, main-line switches 


and other fuel-control apparatus. Pressure 
control is in ranges from full vacuum to 
6000 psi and is also suitable for auto- 
matically controlling liquid level. Humidity 
controller operates from a wet and dry 
bulb element, with separate control for 
each bulb. Free-vane electronic controller 
is also offered as a time program controller 
for automatically controlling temperature, 
pressure, liquid level or humidity to a defi- 
nite time schedule. Bristol Co, Waterbury 
91, Conn. 


Insulating Materials 


FOUR INSULATING MATERIALS have been 
added to company line. Black Eagle Swet- 
chek, an insulation for minimizing con- 
densation on cold-water lines, water coolers 
and softeners, storage tanks, filters and 
condensers, is a prepared plastic coating 
resistant to abrasion. Eagle Drycote also 
combats condensation. It is a plastic coat- 
ing, white in color, and packaged in dry 
form. It is highly fireproof. Eagle Hadesite, 
in salmon color, is a fireproofing insulating 
cement for high-temperature work. Hade- 
site is used for temperatures to 1900 F. 
Eagle 43 finishing cement is for finishing 
interior insulation work where an extremely 
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It can 
also be painted and withstands tempera- 
tures to 800 F. Insulation div, Eagle-Picher 
Sales Co, Cincinnati, Ohio. 


hard, smooth surface is desired. 


Electric Soldering Irons 


HEXACON ELECTRIC SOLDERING IRONS are now 
equipped with a ground wire, which mini- 
mizes possibility of operator receiving a 
shock and prevents blown fuses and dam- 
age to electrical apparatus. This is through 
the use of a 3-wire cord set. Two wires are 
regular conductors and the third is 
grounded to outer housing of soldering 
iron. Attachment plug cap has three prongs 
instead of conventional two prongs. Third 
prong connects to ground wire. Equipment 
can be used only where three wire outlets 
are available. Two most popular designs are 
Hubbell No. 7055G with straight prongs 
and Hubbell No. 7554G Twistlock. Equip- 
ment is available on Hexacon irons in fol- 
lowing wattages: screw-tip irons—-50, 60, 
90, 120, 130, 175, 250, 350, 500 and 700; 
plug-tip irons—40, 80, 100, 130, 150, 175, 
200, 250, 300 and 550; hatchet irons—80, 
100, 150, 175 and 200 Hexacon Electric Co., 
131 W Clay Ave. Roselle Park, N. J. 


Insulation Resistance Tester 


Hotrzer-Casor Unit tests insulation re- 
sistance of electrical equipment. Hand gen- 
erator eliminates batteries or external power 
supply and delivers 500-v dc testing poten- 
tial regardless of direction in which crank 
is turned. Hand generator features no me- 
chanical commutation and eliminates rotat- 
ing or sliding contacts from measuring cir- 
cuit. Electronic voltage regulation assures 
uniform testing voltage over a wide range 
of crank speeds, providing true scale read- 
ing. Two indicator buttons, located above 
scale, light up when generator is deliver- 
ing correct testing voltage. Guard circuit 
eliminates possibility of surface leakage af- 
fecting measurements. Unit has 0- to 100- 
megohm range. Holtzer-Cabot Electric Co, 
400 Stuart St, Boston 17, Mass. 


Underground Pipe Conduits 


Moopiriep THERM-O-TILE keeps out moi-‘ure 
in exceedingly wet or submerged |oca- 
tions. Wide sub-base, beneath stan:ard 
spread-footing foundation, reduces fownda- 
tion unit pressure and simplifies mechanics 
of joining waterproofing membranes so that 
leakage is impossible. In construction, 
standard design is hermetically seale! by 
surrounding entire conduit with a 
brane waterproofing. and then place: on 
top of additional sub-base. Waterproof 
membrane usually consists of 15-lb asphalt- 
saturated felts laid in hot asphalt and fin- 
ished with a top mopping of hot asphalt. 
Sub-base rests on driven piling if wet 
supporting soil is not sufficiently <olid. 
H W Porter & Co, 825 Frelinghuysen Ave, 
Newark, N. J. 


Forged-Steel Micrometers 


BLACK ENAMEL FINISH forged-steel microm- 
eters, from 1 to 6 in., are available at prices 
lower than polished frame tyfe. Improved 
forged-steel polished-frame micrometers 
with decimal equivalents are in 1- and 2-in. 
sizes. Micrometers are available with 


ratchet stop, lock nut and 10,000ths gradu- 
ations, as well as a full range of metric 
Central Tool Co, Auburn, R. 1. 


models. 


Feedwater Test Kit 


Arro-TitRATER determines hardness, cal- 
cium and magnesium in water. Apparatus 
also provides micro-determination of cal- 
cium and magnesium in boiler scales, plant 
ash, rocks. sediments. minerals, etc. Air agi- 
tation eliminates tedious shaking by hand. 
Titrator has a single end-point for stoich- 
iometrically equivalent quantities of cal: 
cium and magnesium, regardless of relative 
amounts present. Chief Chemical Corp, 
1123 Broadway, New York 10, N. Y. 


Switch Breaker 


No. 1560 circurr BREAKER is relatively free 
from ‘extreme high- and low-temperature 
effects, according to manufacturer. \ctual 
trip temperature without current ‘low 
350 F, ambient temperature. accomplished 
by new bimetal design. High differential 
between operating and breaking tempel® 
tures is an outstanding characteristic. Bi- 
(Continued on page 154) 
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Piping Materials for Any Need 
-ee- Crane Can Supply Them 


la- 
ONE SOURCE OF SUPPLY... ONE RESPONSIBILITY FOR ALL EQUIPMENT 
lat 
= The easiest way to dispose of piping supply prob- | Now when you are trying to catch up with deferred 
m- lems is to put them up to Crane. Doing that gives maintenance, Crane complete piping materials 
you the world’s greatest selection of equipment for _ service is a big advantage. From ordering to in- 
alt- every service—power or processing systems, high _ stallation, every step of the job is simplified. And 
- or low working pressures. All your needs of valves, | while one responsibility for niaterials helps assure 
ait. 
wet fittings, pipe, fabricated assemblies and piping the bestinstallations, you are also getting full benefit 
a accessories are supplied from one single source— of Crane Co.’s 89-year experience and leadership in 
a your local Crane Branch or Wholesaler. the piping equipment field. 

GAUGE Typical All-Crane Piping 

rT Materials Installation in 
om- 
ices 
wed 
‘ters 
2-in. 
with 
adu 


Cale 
aratus 
f cal- 
her ONE STANDARD OF QUALITY : 
_ Dependable quality guards every part of piping systems when you bs 
specify Crane materials throughout. Such quality is exemplified by ¢ 
aed Crane Iron Body Wedge Gate Valves. Strong body sections resist ® 
te severest strains. Straight-through ports permit unrestricted flow. bs STANDARD 
A deep stuffing box lengthens packing life. Long guides keep disc s IRON BoDy 
travel true, while the finest design in every part assures long life  ¢ 
and smooth, trouble-free service. ual e WEDGE GATE 
Crane Co., General Offices: 836 S. Michigan, Chicago 5, Ill. ¢ 
B ng All Industrial A VALVES 
ranches and Wholesalers Serving ndustrial Areas 
Actual e [ 
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Candid(ate)ly Speaking .. . 


This is November, the month when all America goes to the polls to cast its 
ballots for a candidate—then holds a Thanksgiving celebration because the 
commotion is over. This is November, 1944—but most of the elements of 
our “modern” election procedure are a couple of thousand years old. 


The ancient Roman voted by casting a little white ball (meaning “yes” ) 
or a little black one (meaning “no”—hence our “blackballing” a prospec- 
tive lodge member) into a container that looked like our wastebasket. He 
“cast a ballot”—meaning threw a ball. Voters were counted by the head— 
or poll—at the polling place. 


Roman campaign advertising was essentially simple—oflice seekers wrote 
campaign slogans on walls, then rubbed their robes with white chalk to prove 
they were clean and honest. The Roman word for white was candid—hence © 
our candidate. A campaign tour was an ambitio—whence our ambition. 


Don’t imagine from this that there’s nothing new in politics., America 
contributed such readily understood phrases as “stump speeches”, “taking 
the stump”, “sit on the fence” and “take a walk.” But Francis S Dutton, an 
Australian, introduced the secret ballot—first used in America in Louisville 


in December, 1888. 


Yes, this is November, 1944—and every American still has the right to 
vote as he wishes—a right which the Romans and their descendants lost 
long since. Every American has the right, and the responsibility, to express 
his own considered opinion, and thanks to Dutton, the Australian, he can 
express that opinion in his ballot secretly—without fear of the opinions or 
actions of his associates. 


Election provides an opportunity for each of us to choose, to be honest 
with ourselves in selecting the man or men who can do most good for all of 
us. This is a time for independent thought and honest action. 


Engineer 
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J-M Superex Blocks— 
Most widely used block in- 
sulation for temperatures 
from 600° to 1900° F. Low 
thermal conductivity, light 


weight. Flat and curved 
tlocks in thicknesses of 
ete 1” to 4”. Also in pipe cov- 


Save it with 


Johns-Manville 


INSULATIONS 


J-M Insulating Fire Brick—Seven types with limits rang- 
ing from 1600° F. to 2600° F. Made of a high-quality re- 
fractory clay. Has a uniform, controlled pore structure. 
Furnished in standard fire-brick sizes, shapes. 


T THE RIGHT are shown thr i 
ee widel 
A used Johns-Manville Insulating Pr 
—three of many such materials in the 
line that are saving important 
tities of “fighting fuel” in thousa 
of power plants today. iia 


Every insulating requirement o 
generating plant can be Ball 
omically filled with one or more of the man 
J-M Insulations. These insulations are i 
tesult of Johns-Manville’s 85 years’ experi- 


ence i 

ein solving every conceivable type of in- New Insulating Fireblok—To speed application and thus 
sulation problem. It will Pay yo of save many hours’ down-time, J-M makes available four new 
y you to use them Insulating Fireblok. This insulation differs from Insulating 


wher 
ever possible. For more information Fire Brick only in size, being about 5 times larger. 


write: Johns-Manville, 22 E 
ast 40th Street, 


NS-MANVI 


INDUSTRIAL 


EVERYTEMPERATURE... FOR EVERY SERVICE 
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POWER NF BUSINESS ITEMS AND APPOINTMENTS @® WASHINGTON NOTES | 


| CONVENTIONS @ MODERNIZATION POINTERS @ FUEL CONSERVATION| 


POWER a Double Winner 
in Editorial Contest 


Conducted by 


Power won a First Award and an 
Award of Merit in the Seventh Annual 
‘Competition for Editorial Achievement, 
conducted by the magazine, /ndustrial 
Marketing. The awards were announced 
at a luncheon meeting in Chicago on 
September 23. 

In the classification “best illustrative 
treatment,” Power was given First 
Award—the bronze plaque above—for 
its “Powered by Electrons,” special sec- 
tion in the April, 1944, issue. The 24- 
page section was written by F A Annett, 
associate editor. The art layout, in 
three colors, was made by E P Dema- 
rest. art editor. This electronics sec- 
tion was designed to give practical 
power engineers a foundation for under- 
standing the new developments in elec- 
tronics and applying them to the prob- 
lems of power generation and applica- 
tion. 

In addition, Power won an Award of 
Merit in the classification “best series 
of articles” for the “Power Handbook,” 
published in December, 1943, and 
February, 1944. This Handbook, writ- 
ten by Editor Phil Swain, was a con- 
densed presentation of engineering fun- 
damentals for practical engineers. Its 
publication brought in more than 200 
letters from readers. 

First Award for “the best series of 
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articles published during the twelve 
months ending July 31, 1944,” went to 
Domestic Engineering. The other First 
Awards were: “for the best single arti- 
cle,” to /ron Age; “for the best single 
issue devoted to a single theme,” to 
Interiors; “for the best published re- 
search,” to American Artisan; “for the 
greatest improvement in format and 
general appearance,” to Construction 
Methods. 

Competition for editorial achievement 
was established by /ndustrial Marketing 
in 1938, to give business paper editors 
greater recognition for the “outstand- 
ing work they are doing in keeping in- 
dustry and business informed on the 
most effective practices for efficient 
operation.” 

Jury of Awards that picked the win- 
ners in this year’s competition consist- 
ed of: chairman, Roland G E Ullman, 


of The Roland G E Ullman Orgeniza. 


.tion, Philadelphia, Pa.; Theodore Mar. 


vin, advertising manager, Hercules 
Powder Company, Wilmington, Del.; 
LeRoy Garretson, advertising manager, 
SKF Industries, Inc, Philadelphia, Pa.; 
R E Lovekin, R E Lovekin Corp, Phila. 
delphia, Pa.; W A Fox, Fox & Mac. 
Kenzie, Philadelphia, Pa., and J Fran. 
cis Matlack, plant manager, Edward 
Stern & Co, typographers, Philadel. 
phia, Pa. . 


Report on Fuel 
Efficiency Program 


Solid Fuels Administration for War 
estimates that the country will require 
about 16 million tons of bituminous 
coal more than the mines can produce 
during the year ending Mar 31, 1945. 

(Continued on page 178) 


MOBILE POWER FOR FAIR-SIZED TOWN 


This 2500-kva unit substation can be towed at speeds up to 35 mi per hr fot 
emergency power at any part of a system. One of the largest mobile units ev 
built, it is capable of supplying power for 25,000 100-watt lamps. Complete 
substation, built by General Electric, includes power transformer, high-voltage 
fuses and disconnecting switches, feeder oil circuit breaker, lightning «rreste™ 
for high-voltage circuits and low-voltage metering equipment. Novel is a retract 
able high-voltage disconnecting switch that permits spreading phases apart for 
necessary electrical clearances when operating at highest voltages, returning 
them to normal to meet road clearances during transportation. 
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PREF ABRICATION 


. +. an essential part of 
the scientific approach 
to piping 


Specify Functional Hangers 
and Vibration Eliminators 


a They make possible the installation of the most economical shaped 
service offered by Power Piping 


Division for the benefit of the structures by permitting free flexure of the entire piping system in all 
engineering fraternity and will 


be sent FREE to any engineer planes. Spring assemblies are all of the same length at the same eleva- 


letterhead, tion away from interconnecting piping, valves, covering, etc., presenting 


a neat ‘professional’ appearance. 


Power Piping Functional Hangers are saving thousands of man hours 
“so. in design, fabrication, and erection. They are of standardized design 
X and fit all needs...marine... power. 
smplet 
voltage 
rrester 
retract 
for 


1525 PENNSYLVANIA AVE. « PITTSBURGH, PA. 


/ aN 
SHOCK ABSORBER — 
flar- rious types and sizes 
| A ~ to meet all conditions. 
et 
: 
Der, 


THIS BUILOING Owned AND USED excLusivery BY AMERICAN uUNEN CO 
Tle lephone g29 
Superto” Franklin dt. 
2964: 5:6 ‘Shicago 
AMERICAN 
{NEN UPPLY 
Clean finen, , for Business and Professional Use 
Jenkins Bros: 
1514 west Fulton St. 
cnicag°: 
last quesdey» 
gervic® 


with reference to our 
wo find that there are over 2500 
4n our plant, and all, other than special 
are jJenkins- 
altnoug> the plants wnen originelly puilt 1926, 
was equipped with four aifrerent makes of valves, ® ‘ 
;, survey of our performance? ana cost records jed us to 
standards 2° on Jenkins» and replacement ® eince 
1928 have peen made with Jenkins valves: e 
as you Kno¥, wnen the war started, plants like ours 
wore piaced pretty far down on the jist of non- 
essentist anaustriess pinding workers and getting 
materials for proper maintenanc® nas beens and atill 
4s, ® tougn probleme 
under these conditions s we nave peen greatly pleased 
with the efricient performance of our Jenkins valves: 
nave consistently exceeded our expectations» 
and neve nelped us materislly to keeP our plant opera- 
| ting et full capacity @hnen more valves are required: 
they’)! ve Jenkins» for sure! 
very truly yours» 
— SIN 


«this “war orphan” business found 
it paid to have standardized 
on Jenkins Valves 


For the past three years, linen supply houses and laun- 
dries have been among the “orphans”, getting only what 
was left in man power and equipment. Their workers were 
lured away into war industry, and “make it do” was often 
the only answer to maintenance material needs. 


Operating equipment has had to withstand abuse and 
neglect unknown in peacetime, and still keep plants run- 
ning efficiently at full capacity. 


The American Linen Supply Company, one of Chicago’s 
largest plants of its kind, standardized on Jenkins Valves 
on the strength of their peacetime record. Under the extra 
strains of wartime operation, these valves exceeded even 
the management’s confident expectation of trouble-free 
performance. 


Records like this, reported by so many industries serving 
military as well as civilian needs, all add up to convincing 
proof that Jenkins Valves “cost least in the long run’’. 

In your plans for reconversion and renovation, it will 
pay you to specify Jenkins for every valve requirement. 


Jenkins Bros., 80 White St., New York 13; Bridgeport, 
Conn.; Atlanta; Boston; Philadelphia; Chicago; 
Jenkins Bros., Ltd., Montreal; London. 


Valves are required for effi- 
cient control of processing 
fluids in this large linen sup- 
ply house. Standardization 
on Jenkins Valves assured 
dependable performance, 
simplified maintenance. 


YOUR 
JENKINS 
DISTRIBUTOR 


has a complete picture of the valve supply 
situation at all times. He can keep you 
informed about valves available, aid you 
in selection, and provide the help of 
Jenkins Engineering Service for special 
problems. 

His distinguished service to war indus- 
try, often in the face of baffling supply 
conditions, has prepared him even better 
than ever to give you the help you'll need 
for reconversion. 

A New Jenkins Price and Discount 
Sheet, dated Oct. 2, 1944, is now available 
from your Jenkins Distributor — ask him 
for your copy. 


SOLD THROUGH RELIABLE INDUSTRIAL DISTRIBUTORS EVERYWHERE 


M | 


BRONZE: IRON STEEL 


DR 
EVERY INDUSTRIAL, ENGINEERING, MARINE, PLUMBING-HEATING 


SERVICE 


POWERS 
DATA SHEETS 


Number 147 
> Cuart inpicates directly the percent of blowdown quan- For example, a boiler operating at 450 psi gage blowing 


tity that can be recovered as low-pressure steam for any to a 5-psi-gage flash tank will produce 2544% of the blow. 
boiler pressure and any flash pressure. For boiler pres- down quantity as useful low-pressure steam available for 
sures ranging from 100 to 800 psi, use left-hand and lower heating, process or other plant utilization. 

scales; above 800 psi, use right-hand and upper scales. Courtesy, W H & L D Betz 
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Copes Valves for simple level control. Left, direct-operated. Copes Flowmatic Valves for steam-flow water-level control. 


Right, relay-operated. 


Left, direct-operated. Right, relay-operated. 


NO FEED WATER 

REGULATOR 
1S BETTER 
“THAN 


| re of a feed water regulator depends 

largely upon the merits of its control valve. For the valve 

actually regulates the feed supply. It determines the flow 

characteristics obtained. It should be responsive to the 
slightest command of the actuating element. And it should function 
smoothly and reliably under difficult operating conditions. 

That’s why Copes Engineers have always emphasized valve design. 
Years of development and specialization in feed water control have 
fostered ‘“‘know how’”’ that we believe cannot be matched. There are 
several designs of Copes Valves for different classes of service, and to 
conform to various types of Copes Feed Water Regulators. All embody 
these valuable characteristics—(1) Each valve is equipped with valve 
ports having correct flow characteristics for the job. (2) Port areas are 
designed for the specified maximum capacity. (3) Valve plunger has high 
lift—conducive to accurate control. (4) Scientific balancing and minimum 
friction assure sensitive response without ‘‘chatter’’ or “‘jumping.”’ 

When purchasing feed water regulators, the soundness of Copes 
Valve design is an important reason why you should specify Copes. 
For other reasons write for Catalog 12-41. 


NORTHERN EQUIPMENT CO «© 1141 Grove Drive, Erie, Pa. 


Feed Water Regulators « Pump Governors « Differential Valves « Liquid Level Controls « Reducing Valves & Desuperheaters 
BRANCH PLANTS IN CANADA, ENGLAND REPRESENTATIVES EVERYWHERE 


ONTROL VALVE 
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65 % 


60 % 


new PREFERRED 
UNIT STEAM GENERATOR 


60% efficiency has been the maximum 
obtainable with the typical industrial steam boiler 
now in service. And this means, 60% top efficiency 
when the boiler was designed, which was prob- 
ably fifteen or more years ago. It is doubtless still 
less efficient after its years of service. 


The new, ultra-modern Preferred Unit Steam Gen- 


erator now makes available a boiler efficiency of 


A complete, compact, portable steam plant that 
can be set down anywhere and put right to work 
after making a few simple connections. No stack 
required, no specially built foundation. Consists of 
modern boiler, oil burner, induced-draft fan, pip- 
ing, wiring, controls — all in one perfectly co- 
ordinated unit, operating either automatically or 
semi-automatically. Developed to meet wartime 
needs —and proved under exacting war 
demands. 20 to 500 HP models. 


Definitely a big forward step in 
steam-producing efficiency and 
economy. Find out more. Send 
for free descriptive bulletin 
1000. We will also send you 
the valuable, non - technical, 
non-advertising service booklet 
on modern steam plant opera- 
tion — Dividends from Your 
Power Plant — important infor- 
mation for plant executives. 
Mail the coupon now. 


50% 


45% 


40% 


‘ 


PREFERRED UTILITIES MANUFACTURING CORPORATION 
1860 Broadway, New York 23, N. Y. 


Please send, without obligation the bulletins checked. 
Cc) UNIT STEAM GENERATOR 
C) DIVIDENDS FROM YOUR POWER PLANT 


ADDRESS __ 


PREFERRED UTILITIES 


Brush Performance 
(Continued from page 109) 


is sometimes deposited from oi! mist jp 
the air. If oil source cannot be fe. 
moved, or oil mist filtered from the air, 
brushes with some polishing action 
usually improve commutator and ma. 
chine performance. Frequent use of x 
canvas wiper improves operation under 
such conditions. 

Fig. 8 shows a convenient device {or 
safely applying canvas to a commutator. 
Several layers of hard-woven canvas or 
duck are wrapped over the end of a 
strip of strong, pliable wood and a. 
tached by rivets. Countersinking the 
strip where the rivets are inserted te. 
duces danger of rivet heads coming in 
contact with commutator. When outer 
canvas layer becomes worn or too dirty 
to use. cut it away and expose next 
layer. 

Avoid a raw or bright metallic-copper 
surface on a commutator because a film 
of surface oxidation improves commuta- 
tion and reduces brush friction. Among 
common causes of a raw commutator 
surface are use of abrasive brushes. 
copper accumulation in brush faces, 
atmospheric contamination, and opera- 
tion at too low average current density. 
Some forms of atmospheric contamina- 
tion impede or prevent a good surface 
oxide film forming on the commutator, 
or they may destroy a surface film 
already established. Carbon tetrachlor- 
ide, smoke and vapors from hot insula- 
tion cause atmospheric contamination 
injurious to oxide film. Under these 
conditions. brushes that develop an 
electrographic film on the commutator 
surface often improve operation. 

This film appears to protect the com- 
mutator surface from contaminated air 
sufficiently for the oxide film to form. 
Removing enough brushes to bring cur- 
rent density up to an average of 40 amp 
per sq in. in the others usually corrects 
a raw commutator surface caused by 
low average current density. Should the 
full complement of brushes be required 
to carry peak loads, change to a brush 
with better film-forming characteristics. 


Lubricating oil that thickens when heated 
and thins when cooled has been developed 
in the Richmond (Calif.) laboratories of 
the Calif. Research Corp, a Standard Oi 
Co of Calif. subsidiary, Business Week 
reports. Although the new oil is 

looked upon as something of a laboratory 
curiosity, it may help solve the problem 
of lubricating equipment that has © 
operate through wide temperature range 
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The ability of Tube-Turn welding fittings to with- 
stand severe shocks, such as “water hammer” or 
impact at sub-zero temperatures, is determined before 
they are made. The most modern and accurate 
machines are used to make izod, tension impact and 
Charpy tests on materials from which Tube-Turn 
fittings shall be forged. All tests taken vertify that 
ruggedness — just downright toughness — is built into 
every Tube-Turn fitting by a combination of superior 
metals, proved designs and exclusive forging processes. 
Be sure, when designing or repairing piping systems, 


to use fittings from the Tube-Turns Catalog, and 


‘to insist on these original welding fittings in all 


specifications. 


Selected Tube Turns Distributors in every principal 
city are ready to serve you from complete stocks. 


TUBE TURNS (Inc.) Louisville, Kentucky. Branch Offices: New York, 
Chicago, Philadelphia, Pittsburgh, Cleveland, Dayton, Washington, D. C., 
Houston, San Francisco, Seattle, Los Angeles. 


SEND FOR THIS CATALOG 


Latest engineering data, exclusive 
charts, helpful diagrams and tables 
- - - all in one easy-to-use 240 page 
volume! Write (on letterhead) for 
Tube Turns Catalog Number Il, 


TUBE- TURN 


TRADE MARK 
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CARBON DIOXIDE 
FIRE EXTINGUISHER 


Few people think about fighting 
a fire until they actually face one. 
That’s why it’s important that 
every fire extinguisher operates 
easily —quickly—thoroughly! 


Randolph simplifies, 
speeds fire-fighting. This modern 
extinguisher with the “‘breath of 
ice’’ chokes gasoline, oil, paint, 
machine, electric fires—in- 
stantly. Hits the blaze before 
damage is done! 


Approved by Underwriters’ 
Laboratories, Ine. 
Mobilize against fire with Ran- 
dolph carbon dioxide protection. 
For complete details and prompt 
service, call your supply house, 

or write us—today. 


ADDRESS 


ONE-HAND ACTION/ 
{ So obvious and easy ... any 

it, N 
Touch th i 


charges into the flames . . . smothers the 
fire in a penetrating, snowy blanket! 


Sahe! 


N cat! Randolph carbon dioxide is 

dry and odorless, Actually 
disappears after the fire is out. Leaves 
no foam or liquids to clean up. 


Does not damage equipment 
or conduct electricity. 


ee Carbon dioxide will 
« not deteriorate. Re- 
mains effective in extreme temperatures. 


SEND NOW for free booklet “Sharpshooting at Flames.” Illustrates latest tech- 
niques in carbon dioxide fire fighting. NAME 
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Flap Meter 
Checks Steam Waste 


> OpservaTion of exhaust pipes fre. 
quently shows that steam hammers and 
pumps are leaking past pistons and 
valves. To repair the most seriou~ leak: 
first, engineers in the L.M.S. Railway 
workshops at Derby. England. de<igned 
a simple and rugged instrument <0 tha 
the regular maintenance staff could 
quickly ascertain the actual amount of 
steam lost. 

The “flap” meter, in the diagram, js 
the result. Duct A placed over the center 
of the machine exhaust pipe leads steam 
to vertical swinging vane B, which js 
deflected through an angle whose degree 
depends upon the velocity of the steam 
issuing from the pipe. 

The holding device, not shown, con- 
sists of a hoop with three clamping 


Pipe clamp, fastened to rod C, centers 
the duct opening, E, over exhaust pipe 


screws so arranged that it fits various 
pipe sizes. Attached to the hoop is a 
clamp to hold vertical rod C, which 
carries the main meter body. This rod 
can be raised or lowered and clamped 
in any position to center duct end about 
1% in. from end of exhaust pipe. 

To prevent steam, deflected off its 
curved undersurface, from striking the 
lower part of the vane and affecting the 
readings, the duct carries a baffle. The 
vane swings on small adjustable pointed 
bearings so that it moves freely. Fast- 
ened to the vane, and at right angles 
to it, is a light steel pointer )) whiel 
travels over a quadrant scale, marked 
from 0 to 90. Two different vanes are 
supplied—one of steel, for relatively 
heavy steam discharge, and the other 
of aluminum, for measuring smaller 
discharges. 

Although the main dimensions of the 
meter were obtained by calculation. 
calibration was determined hy actual 
test as follows: 

If steam at any given pressure is ap- 
plied to an orifice of definite size. the 
quantity passed per hour is know! 
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EAST KINZIE ST.. CHICAGO 14, ILLINOTS’| 


inet edition of Edward cast steel gate 
valve Catalog 12-E with illustrations, di- 
mensions and descriptions of 300, 600, 
900, 1500 lb sp gate valves is now 
ready.Write for a copy for your files today. 


ay MRD VALVE & MFG. CO., INC. Vie EAST CHICAGO, INDIANA) 


DWARD 
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with MEGGER” INSULATION TESTING INSTRUMENTS 


Today's heavy demand on every type of electrical equipment Saker’ 
maintenance a matter of vital importance. Regular check tests of the 
insulation on motors, cables, controls and other electrical apparatus will 
*save priceless time through the detection of incipient failuges and the 
application of corrective measures. 


Make sure that you have a “Megger” instrument and that it is used 


regularly and frequently. Minutes with the “Megger” 


tester can save 


days of delay. If you are not aware of the protection afforded by the use 


of “Megger” 


instruments and their importance ‘in keeping electrical 


equipment in operation, write for the sPocket Manual of “Megger” 


Practice, No. 1420-P. 


JAMES G. BIDDLE CO. 
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THE NEW U- S.-MADE “MEGGER” 
INSULATION TESTER —Consists essentially of a 
direct-reading true ohmmeter of the permanent 
magnet moving coil type mounted with a d-c hand 
generator in a plastic molded case. Ranges up to 
1000 megohms, with hand generators up to 500 
volts. Widely used in hard service. Variable-pressure 
(“Meg”) and constant-pressure (“Super-Meg”’) 
types. Bulletin 1735-P. 


THE ‘‘BRIDGE-MEG”’ RESISTANCE TESTER 
—This instrument is a combined “Megger” Insula- 
tion Tester and a four-dial, multi-ratio Wheatstone 
Bridge. Will measure any ohmic resistance from .01 
ohm up to 100 or 200 megohms; hand generators 
rated up to 1000 volts. A complete and compact resist- 
ance measuring unit that is ideal for power companies 
and industrial plants. Catalog 1685-P. 


THE MIDGET ’’MEGGER’’ TESTER—In many 
ways the most remarkable “Megger” instrument ever 
built. Weighs only 3 Ibs.—will fit an overcoat pocket 
or tool kit. Reads up to 50 megohms. Generates 500 
volts and is always ready to use anywhere because of 


‘the hand crank. Send for Catalog 1690-P. 


q 1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 


within fairly close limits. When steam 
from this orifice flows through a pipe 
of known size, the quantity discharged, 
per sq in. of pipe area, in an hour, cap 
*be calculated. This was the method 
used in calibrating the meter. Various 
sizes of pipes determined whether scale 
effect made any appreciable difference; 
for all sizes of pipe tested the check 
points lay on the same smooth curve, 
Height of meter-duct entrance above 
the pipe, for distances varying from 
zero to one inch, does not affect read. 
ings. 

Using the thus deter. 
mined, a curve shows the relationship 
between steam discharged, per sq in.tof 
pipe area, per hour andthe deflection 
angles of the steel and aluminum vanes, 
Pasted inside the carrying-box Tid is 
a table, which gives this with 
the different pipe areas. Thus) if: ‘the 
ppangle, when using the aluminum vane, 
Pisa deg. the leakage is 40 lb per hour 
for each: sq, in. of area. If the pipe is 
3 in. in diameter, total leakage is 28b 
of steam per hour. 

The quantity of steam discharged % 
affected by its dryness, and this was 
overcome during the calibration. by 
using steam of about the same dryness 
as the exhaust that the meter is to 
measure. 

When applied to a steam beskeai, 
leakage is measured when the hammer 
is held up by steam, and then with it 
resting on the anvil. This indicates 
leakage past the piston and valves while 
the hammer is in operation. A time 
study then shows how long the machine 
is shut off during each operation and 
the loss is figured accordingly. 

A steam pump can be tested with the 
slide valve in mid position to determine 
leakage past the valve. Find combined 
leakage past pistons and valves by 
blocking the piston and applying steam 
to one side of it without producing 
movement. The meter also determines 
improvements made by repairs, which 
encourages maintenance men to do 
a good job._“The Steam Engineer.” 
London, England. 


Largest incandescent lamp is a 50,(00- 
watt bulb, bigger than a basketball. It is 
used occasionally for special flood lighting 
purposes, costs $500 and consumes enough 
current to light 600 homes. The smallest is 
the size of a grain of wheat and was de- 
veloped first for surgical“use: now at wat, 
it signals the bombardier when “edeath, 
dealing “egg” is released. 


The Pentagon, U. S. War Department 
building in Washington, used 105,840,000 
kilowatt hours of electricity last year. at # 
cost of $888,244. This outlay of powe! 


would supply a city of 100,000 population. 
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METAL TUBING 
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* Where absolute tightness is essential, American Seamless 
Flexible Metal Tubing is the most reliable type of flexible 
conveyor obtainable. Ree 

In literally thousands of industrial applications, Amer- 
ican Seamless is solving a multitude of connecting prob- 
lems where movement of parts, vibration and misalign- 
ment of machinery are factors . . . and in conveying gases, 
liquids and steam under a wide range of temperatures 
and pressures. 

Our Technical Department is experienced in designing 
flexible metal assemblies for specific applications. If you 
have an unusual one, perhaps we can be of assistance. «2s 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY * General Offices: Waterbury 88, Conn. 
Subsidicry of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


BUY WAR BONDS... Buy all you can... Keep all you buy! 
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Readers’s Problems 
(Continued from page 117) 


— 


traverse curves for the valve under con. 
sideration. By projecting from one to 
the other, valve movement for vzrious 
flows can be determined. The valve 
having the greatest movement for 
given flow change will normally give 
best contro]. If the greatest amount of 
close regulation is required below 25% 
capacity, the V-port valve usually cives 
best results especially if the fluid han. 
dled contains solid particles. 

Above 25% capacity even a flat-seated 
valve can be made to regulate closely 
with a controller of proper design. If 
—_— engineered to the flow-demand curves are based on 

ance accurate and complete data. compari- 

perform lan sons at points of greatest regulation in- 
uilding or Pp dicate the best valve for the service, 

considering the valve alone. 
to build. ages ree and nozzle hold- Having defined the working condi- 
tion pumps. a dependable in Adeco tions and selected the valve seat ar- 
ers is the mos { years of pion- rangement and valve size. consider valve 
history—the result oe the diesel type in conjunction with the rest of the 
eering and eggs ane’ control system. Type of controller, if 
industry: Their pe ¥ ointing the an existing unit, may impose limita- 
der than words = P 1 injec tions requiring special valve treatment. 

_ to the finest in diesel fue! 1) Important factors for the entire control 

way 

tion equipment. 


the eng 


system are: (1) power at the valve 
stem for a variation in the controlled 
medium within required limits (2) 
speed of operation at different valve 
positions (3) sensitivity of the con- 
troller and (4) stability of the control- 
ler or freedom from hunting——not to be 
confused with normal. oscillations of 
certain controllers. Manufacturers can 
supply complete equipment to meet any 
control problem. and selection should 
be made on the basis of their recom- 
mendations backed by guarantees. 
Materials for valve wearing parts are 
important. Valves having streamlined 
plugs and spindles are less subject to 
wear than other types. but this is largely 
a question of proper materials for each 
particular service. Proper use of ma- 


ADECO NOZZLE TESTER 
for LOW-COST MAINTENANCE 


America’s most widely used Nozzle Tester en- 
ables any mechanic to make quick, accurate 
tests on injector opening pressure, spray pattern, 
etc., and detect stuck needle valves and leak- 
age around valve seats. Compact, portable. 
sturdy. precision-built. Pressures up to 10,000 
p.s.i. Tests both large and small injectors. 
Avoids costly delays and possible damage to 
engine. Also obtainable with Navy-approved 
gauge. Write for bulletin. 


terials and controller design can offset. 
to a large extent. special properties of 
any one valve-port design. Disturbance 
to upstream pressure may limit the 
operating speed of a liquid controlling 
valve if an on-off regulation or rapid 


changes in flow are required. 

If BVN is interested in the technical 
end of control, paper PRO-58-1 pub- 
lished in the 1936 ASME. Transactions. 
pages 291-303. entitled “Automatic Reg- 
ulators, Their Theory and Application. 
by E S Smith, Jr, should be of value. 
also the discussion published in 1937 
Transactions pages 125-141. 

Saint John, N. B. C G Crark 


Ideal for Testing Hydraulic Equipment 


AIRCRAFT & DIESEL EQUIPMENT CORPORATION 
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“Pinwheel Action” is the principle of a revolution- 
ary gas burner that uses the energy in gas under 
pressure to do the work of correctly proportioning 
gas and air and provide greater heat release. 

With the Coppus-Dennis FANMIX Gas Burner, 
complete combustion with less than 5% excess air 
is guaranteed! For example, with natural gas of 
1,000 B. T. U. per cubic foot, flue gas analysis of 


ANOTHER 


“BLUE RIBBON” PRODUCT 
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over 11% CO, a fraction of 1% of O2, and no CO— 
is not unusual. 

FANMIX gives you truly radiant heat—a high, even 
furnace temperature. There are no drifting ‘“‘hot 
spots’’— no secondary combustion to deteriorate 
furnace lining. 

Let us tell you more about increasing ratings with 
Coppus- Dennis FANMIX. Send for free booklet 410-3. 


EXCLUSIVE 
FANMIX PRINCIPLE 


Gas under pressure, escaping from ra- 
. dially-spaced orifices in the driving arms, 
rotates the fan, causing intake of air at right 
angles to the path of the gas. The number 
of orifices, as well as the gas pressure, de- 
termines the gas flow. The reaction force 
determines the speed of rotation, hence the 
air delivery. Gas and air are thus mechan- 
ically mixed — thoroughly and in automat- 
ically correct proportions for complete com- 
bustion; without impingement. 


When planning new boiler instal- 
lations, you can save on: 
1 combustion space. With FANMIX 


the furnace does not have to serve as a 
mixing chamber. 


2 stack height. With FANMIX there 


is no draft loss across the burner. 


3 installation costs. With FANMIX 
you can use smaller pipe sizes, you need 
no forced draft equipment., etc. 


FREE BULLETIN FOR 
OPERATORS OF GAS-FIRED 
EQUIPMENT 


Coppus Engineering Corp. 
521 Park Ave., Worcester 2, Mass. 


Please send Bulletin 410-3 to 


Name 
Address . .. 
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IPEs TUBE PRODUCTS 


INCORPORATED 
JERSEY CITY, N. J. works: READING, PA. 


Engineer’s Bookshelf 
(Continued from page 128) si 


— 


arcs, how to hold rod and torch or electrode 
and how to move and advance them over the 
work. The pictures are clear, the language 
plain. 


Diese Encine Cataroc (Vol Nine, 1944) 
Edited by Rex W Wadman. Published by 
Diesel Engines, Inc, 2 West 45th St, New 
York 19, N. Y. 466 pp, 10x134 in., illus. 
trated, spiral binding, fabrikoid cover. $5, 


This volume describes in detail the con- 
struction and design features of the diesels 
built by approximately 50 American manu. 
facturers. Photographs of engines and 
parts, and sectional drawings, illustrate the 
descriptions. For each company, a tabular 
resume lists the various models, giving 
cycle, horsepower range, cylinder dimen- 
sions, number of cylinders, speed, type of - 
injection system, method of starting, and 
field of application. 

An extended section on accessory equip- 
ment describes fuel-injection equipment, 
various types of drives and couplings, 
superchargers and blowers. In approxi- 
mately 140 pages of the advertising section, 
manufacturers of engines and accessories 
present the features of their products. In 
the engine part of a directory section, 
names and addresses of builders are classi- 
fied by type, speed and size of engines 
offered; a similar section lists makers of 
accessory equipment classified by type of 
product. 

This catalog should prove useful to any- 
one desirous of obtaining, in convenient 
form, data on diesel engines and accessories 
currently available. 


SEAMLEss TuseE Data Book. Published by 
Seamless Steel Tube Institute, Pittsburgh 
19, Pa. 320 pp, looseleaf binder, 8}x1). 
$2.50. 


Most complete collection of data on seam- 
less tubes issued in many years, the book is 
divided into four sections covering general 
data, mechanical tubing, pressure tubing 
and reference tables. Specifications and 
formulas. for pressure piping, metallurgical 
data, weight tables, special shapes and other 
useful information are included. 


Booklet Reviews 


Sarety THROUGH MANAGEMENT LEADERSHI? 
Issued by division of labor standards, U. S. 
Dept of Labor, Washington 25, D. C. 20 pp. 
On request while supply lasts. Aimed pr 
marily at small plants, which can rarely 
employ trained safety engineers, pamphlet 
cites actual experience in safety organi 
tion for plants of varying izes. Directed to 
management the message asks the drive and 
leadership that it can supply. 


Avprich Hyprautic Hanppook Issued 
The Aldrich Pump Co, Allentown, Pa. © 
pp, illus. Prepared for engineers and other, 
in industry who are concerned with pumps 
and hydraulic equipment, handbook °™ 


tains complete and authoritative hydrauli¢ 
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—the new COMPASS STEEL CABLE transmission belt 


for heavy-duty service 


OW comes the greatest step-up. in belt 
N efficiency since the introduction of the 
spectacular Compass Cord belt in 1929 — the 
new Goodyear Compass Steel Cable Belt. 


Built on the same patented principle that made ..- 


the Compass world-famous for handling indus 
try’s heaviest loads, this new belt is sinewed 
with endless multiple-strand steel cables —in 
place of cotton cables or cord — embedded in 
highest quality synthetic rubber and enclosed 
in a heavy-duty fabric envelope. 


This construction gives far greater power 
capacity than has ever been obtainable in 
transmission belting heretofore. The new 
Steel Cable Compass has many times greater 
strength than the heaviest duty Compass Cord 
belt. It will handle far heavier loads, with- 
stand much higher tensions, making possible 

more compact drives, with 


smaller belts and pulleys. 


Beyond this it is the first truly stretchless belt 
—a belt that remains constant in length, free 
from shrink in storage. Once fitted to a drive, 


‘you should seldom, if éver, have to touch the 


take-up. It is more flexible than any fabric- 
bodied belt and has a far longer life-expectancy. 


Remember, only Goodyear has years of expe- 
rience in building Compass-type belts. With 
this Goodyear combines the knowledge gained 
in developing the first successful steel cable 
conveyor and V belts — a priceless knowledge 
that insures tested quality. 


If you have a difficult heavy-duty drive—a band- 
wheel power, compressor, generator or other 
belt-kiler—get full data about this revolutionary 
new Goodyear development from the G.T. M.— 
Goodyear Technical Man. Or write Goodyear, 
Akron 16, Ohio or Los Angeles 54, California. 


Compass—T. M. The Goodyear Tire & Rubber Compaay 


Specified COMPA 


L CABLE TRANSMISSION BELT 
for Heavy-Duty Drives 

able belt is bodied with multi- 
trand airplane-type cable spi- _ 


8UY WAR BONDS—BUY FOR KEEPS 
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BELMONT 


BELMONT 9... For all hydraulic 
services from low pressures to ex- 
tremely heavy duty, hot and cold water. 


BELMONT 319. . . For hot and 
cold water rods and plungers. 


Belmont 319 Hollow Center Packing and Belmont 9 Special Hydrau- 
lic Packing will properly seal stuffing boxes of heavy hydraulic units 
such as presses, accumulators, draw-benches, squeezers and pres- 
sure pumps. 

The hollow center of Belmont 319 Packing, provides a point of 
least resistance for expansion and extraction. Hence, the packing 
will ‘“‘breathe’’ toward the “hole’’ as varying conditions of service 
within the stuffing box are exerted upon it. 


Belmont 9 combines two distinctive materials made into one in- 
tegral packing. The channel not only acts as a wiper, but as a pro- 
tection to the inner body of flax ... these two packings used in 
alternate rings make an ideal combination set. 


Authorized Belmont distributors are located in every large indus- 

trial center to make recommendations on your requirements, or if 

' you desire, a request on your company letterhead will bring a copy 

of the Belmont Catalog displaying the complete Belmont Packing 
Line in detail. 


ail 


THE BELMONT PACKING & RUBBER COMPANY 
BUTLER AND SEPVIVA STREETS e PHILADELPHIA 37, PA. 
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information and tables, including the fo]. 
lowing: water head equivalents, pump 
plunger loads, hydraulic formulae, pluuger 
displacement, pressure equivalents, capacity 
of shafts, electrical data, pump discharge 
diagrams, accumulator volumes, friction 
losses in fittings and pipes, capacities of 
pumps and cylinders, barometric pressures 
pipe data, etc. Many high-pressure triplex 
and quintuplex pumps, for usual and un. 
usual services in the marine, power, 
petroleum and other industrial fields are 
illustrated and described. 


Water Resources Paper No. 85 By 
Dominion water and power bureau, surveys 
and engineering branch, Dept of Mines 
and Resources, Ottawa, Canada. 442 pp. $1 
Order jrom Controller of the Bureau (check 
or postal note payable to Receiver General 
of Canada). Dealing with surface water 
supply of Canada, this number contains 
results of investigations by Dominion 
Hydrometric Survey during climatic years, 
Oct 1, 1937 to Sept 30, 1939, in Ontario 
and Quebec provinces. It deals with 
stream flow data for principal rivers and 
streams, lists previous publications in series, 


A Pian to Herr You Emproy Disasrep 
VETERANS AND OTHER HANDICAPPED Per. 
SONS PRODUCTIVELY AND SAFELY (1944) 
Distributed . without charge by American 
Mutual Alliance, 919 N Michigan Ave, Chi- 
cago 11, Ill. 24 pp, 6x9. Pamphlet gives 
fundamental 5-step plan for employing 
handicapped persons with safety to them- 
selves and with benefit to all. 


Five ASA Booklets 


Pub by American Standards Assn, 29 ¥ 
39th St, New York 18, N. Y., at prices 
listed. 


THE AMERICAN STANDARDS FOR LIGHTNING 
Arresters (C6.2.1-1944). 30¢. A revision of 
standards approved in 1936, this ASA book- 
let applies to substantially all arresters de- 
signed+for protection of ac power circuils. 


THe AMERICAN STANDARD TERMINAL Mark 
INGS FoR ELEctricaL Apparatus—4th edi- 
tion (C6.1-1944) $1. Under sponsorship 
of National Electrical Mfrs Assn and ap- 
proved by ASA, this enlarged edition rep- 
resents latest efforts of the sponsor and 
the sectional committee to keep the basic 
rules for identifying terminals in step with 
new developments in the electrical indus 
try. Under NEMA leadership, this policy 
has been followed consistently since the frst 
edition was issued under ASA procedure 


in 1925. 


Sarety IN ELectRIC AND Gas WELDING AN? 
Currinc Operations (Z49.1-1944) 40¢. A 
new war Standard concerns electric and 
gas welding and cutting operations. 0 
handling and operating oxyacetylene 4 
paratus, safe practices are needed becal® 
of many inexperienced operators and the 
great extension of wartime welding and 
cutting operations. 


ASA Sranparps ror InpusTRiAL CONTROL 
Apparatus (C19.1-1943) 50¢. Revised ASA 
Standard for industrial control apparél'® 
in heating, generating and general machit 
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Bonnet now fitted with a substantial 
forged steel yoke. A flanged forged 
steel packing gland is provided, there- 
by eliminating exposed threading on 
valve yoke, thus giving immunity from 
rusting and corrosion when placed in 
exposed locations. 


Stems, plugs, and seat rings on all 
valves are heat treated stainless steel 
to insure greater working qualities. 


Swivel bolts are used for holding the 
packing gland. 


No gaskets to blow, as in valves with 
flanged bonnet connections. 


APMAN’S 


LIST 960 GATE VALVE 


Check these Four Features.... 


Designed for still greater strength 
and longer service, this small forged 
steel gate valve of the rising out- 
side screw type replaces the stand- 
ard List 960. 


Specify List 960 outside screw type in 
carbon steel for working pressures to 
800 Ibs. at 750°F. Or in alloy steel for 
service at 1000 lbs. working pressure 
at 750°F. Both valves available in 
screw and welding ends. Where ser- 
vice conditions make it preferable the 
List 960 rising stem inside screw 
type is available. 


For greater pressures—specify Chapman 
List 990 which is made with heavier 
walls and extra strength. Available in 
sizes up to and including 114", with 
either screw or welding end. 


The Chapman Valve Mfg. Co., indian Orchard, Mass. 
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In the engineering depart- 
ments and shops of Associated 
many hundreds of piping jobs, 
small as well as large, have had 
their beginning. All were com- 
pleted and placed in economical 
operation—under supervision of 
Associated’s field engineers, if 
required. 

But our interpretation of ‘the 
starting point” goes a bit deeper. 
We consider that a good start, 
with every minute detail ac- 
knowledged and classified, is 


best assurance, or best insurance, 
of a successful finish. And we 
assume this responsibility in 
every instance. 


Finally, and most importance, 
we consider that our original job 
with each new firm is the starting 
point, the beginning of a long 
and pleasant period of friend- 
ship—the beginning of increased 
economies in your industrial 
piping requirements. We make 
it that way. 


ASSOCIATED PIPING & ENGINEERING CO., Inc. 
233? East 38th Street © Los Angeles 11, California 


ASSOCIATED: 


— 


ery helds correlates information in two 
important standards of the electrical] jp. 
dustry—old AIEE Standard No. 15 and 
NEMA Industrial Control Standard (1937). 
New ASA Standard concerns manufacture, 
test and performance of industrial-contro] 
equipment. Representing U. S. standard. 
ized practice, it assists in harmonizing 
practices in industry, promotes production 
economies and thus benefits users of elec. 
tric motors and control equipment. 


ASA War Stanparp, Screw THREAps of 
TruNncaTeD WuitwortH Form (Am Trup. 


- cated Whitworth Threads) - (B1.6-1944). 


50¢. This new standard is intended sole) 
as an emergency measure and not as ap 
addition to the Standards for screw threads 
already established. 


U. $. Bureau of Mines 
Booklets on Fuels 


TECHNICAL AND Economic Stupy or Pack. 
acED Fuet Report of Investigations No, 
3757 available without charge from Bureau 
of Mines, Dept. of Interior, Washington 
25, D. C. Publication reveals tha 
thousands of tons of coal particles, which 
in former years would have been discarded. 
now are fed to furnaces in neatly wrapped 
packages resembling a bread loaf. 


The following booklets, published by 
Bureau of Mines, are for sale from Super. 
intendent of Documents, Government Print- 
ing Office, Washington 25, D. C., at prices 
listed: 


Rare anp Uncommon CHEMICAL ELEMENTS 
tn Coat Technical Paper No. 669, 10¢. In 
addition to carbon, hydrogen, oxygen. 
sulphur and other well-known mineral 
constituents, publication points out that on 
rare occasions some coals contain uncom: 
mon chemical elements, such as gold, silver. 
platinum, radium, etc. Paper summarizes 
known information on rare and uncommon 
elements in coals of this and other countries. 


Anatyses oF Kentucky Coats Technica 
Paper No. 652, 40¢. Report presents facts 
on composition and quality of coals b 
individual mines and describes geologic 
structure of coal-bearing formations. 
methods of mining and preparation, and 
production, distribution and uses of coal. 
Publication contains maps of Kentucky's 
coal fields and illustrations of geologic con 
ditions and mining procedures. 


Anatyses or Viretnta Coats Technical 
Paper No. 656, 15¢. Publication gives 
analyses of Virginia coals tested during pa“! 
30 years to help wartime consumers 
coal find suitable fuel. Report shows the! 
Virginia coals are for general industria. 
metallurgical, smithing, domestic, steal 
ship bunkering, railroad fuel and gas and 
coke-making purposes. 


Lincoln Foundation Papers. A!! pape" 
submitted in the Jas F Lincoln Arc Weld: 
ing Foundation’s $200,000 Award Progra® 
of 1937-38, and the Engineering Undergrs¢ 
uate Award and Scholarship Program “ 
1942-43, have been placed with Ohio State 
University’s A F Davis Welding Librat 
J R Stitt, associate professor of welding 
engineering announced. 
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tions SAFETY SWITCHES WITH “CLAMPMATIC” CONTACTS 


c con 


nica! 


ucky's iz 5 Even if we wished, we could not meet the 


nation’s total demand for Safety Switches .. . 
But it is gratifying to realize that we are 
attracting the greater part of the business 


sive Vacu-Break principle of arc suffocation 
. . . plus the Clampmatic feature which 
assures contacts tight as a bolted connection 
. . « plus stylined cabinets of modera 


gives 


1g pas! 


placed by users who insist on highest design . . . all at no price penalty! They 
quality. pay no more but get a lot more! 
ers 


v= that This they get in BullDog with its exclu- 
strial. 

steam 

s- and 


Capacities from 30 Amp. to 1200 Amp. 


papel 

Weld: 

rogral 

ergral Also Manufacturers of 
177, R. PK. ANNEX, DETROIT 32, MICHIGAN SaftoFuse Panelboards—Switchboard 
"Canada: BullDog Electric Products, Ltd., Toronto 


Circuit Master Breakers—BUStribution 
welding Field Engineering Offices in All Principal Cities Duct, for “plug-in” power—Universal 
Buy More War Bonds 


Trol-E-Duct, for flexible lighting—indus- 
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trial Trol-E-Duct, for movable “loads.” 
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SCHRAMM COMPRESSORS ARE BALANCED ‘tev Empat 
to eliminate vibration ontinued from page 130) 


Here's an installation showing just what can be done with an “easy-to-install,” 


metal is used as the finger that pulls trig. 
ger. No appreciable mechanical |oad js 
exerted on bimetal as it trips breaker. 


While primarily designed for military ap. 
compact Schramm air compressor. plications, circuit breaker’s high-time lag 
adapts it to protection of motors and other 
The Units represent “Utility” Compressors. Schramm compressors are available with 
various types belt drives, as well as built-in motor drive and direct connected | rents. Range is 5 to 50 amp at 32 v. ac or 


de. Littlefuse Inc, 4757 Ravenswood Are, 
diesel or gasoline engines. Other features that assure all the air you want include: | (:hicago 40, Ill. m 


1—completely watercooled. 2— forced feed lubrication. 3— mechanical intake valve. Reverse-Flow Damper 


HEACON DVHR DAMPER has two curtains for 
regulating gas flow in either direction, 
Curtains are tied together mechanically » 
as to operate simultaneously. This permits 
flow in either direction regardless of dan. 
per position. With damper in a natural. 
draft bypass around fans, or in heat or dust- 


4 — sturdy support for cylinder heads. 


Specify Schramm Air Compressors in your plant and 
get heavy-duty continuous operation with least 


attention, upkeep and operating costs. 


Write for full data in Catalog IND-44. 


regulator equipment, unfavorable condi- 
tions normally encountered are said to be 
eliminated. It provides complete isolation 
of equipment for maintenance purposes, 
eliminates recirculation, reduces equipment 
maintenance. DVHR damper can also be 
used in crossover air ducts between forced: 


draft fans. Thermix Engrg Co, Greenwich, 
Conn. 


Oil Filters 


DR series for bypass installation has 4 
relief valve set to maintain most efficient 
operating pressure inside clarifier and \ 
allow circulation through clarifier when o! 
is cold. Flow capacities range from | to 2) 
gpm. Small models are for maximum work: 
ing pressure of 100 psi and a hiydrostatte 
pressure of 150 psi for small internal-co™ 
bustion engines requiring shunt installs 
tions. For larger engines where |)ypass | 
| stallation is preferred, there are Ili model: 
| with working pressures of 40 psi and hydr 
| static test pressures of 60 psi. 

DRU series is for lubrication system ot 
diesel, gasoline or natural-gas engine 
where operating temperatures are (oe low 


THE COMPRESSOR PEOPLE | 
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Recently a number of utility plant men were asked, 


What do you want to know 
about Turbine Oil? 


“What do you want to know about turbine oil?” Several of them had very specitic ques- 
tions. They are answered here because they may help you in selecting a turbine oil that solves, once and for all, the ever present problem ot 
turbine oil maintenance. One question is taken up each month, but you can get the answers to all of them now —see the booklet otter. 


3. What is an oxidation inhibitor 


—how does it prevent acidity ? 


It is easier to prove that an oxidation 
inhibitor does prevent acidity forma- 
tion in a turbine oil than it is to tell 
exactly how and why it works. Short 
of being able to look into a turbine 
oil, and to see molecules and to study 
their reactions—how an oxidation in- 
hibitor operates must be a molecular 
theory. 

It is known that petroleum mole- 
cules have an affinity for oxygen. 
When the molecules of conventional 
turbine oil unite with oxygen, the 
products of oxidation include two 
types—asphaltenes and oil soluble 
acids. This we know from cold,chem- 
ical analysis. 

The molecules that form asphal- 
tenes can be removed by refining. 
But when they are, the acid-formers 
become more active. They oxidize to 
form acids by what is called an “auto- 
catalytic” or “chain” reaction. At first 
only a very few molecules of the oil 


are -ffected. These promote the oxi- 


dation of other molecules, and so on 
until the oil is oxidizing rapidly. The 
function of an inhibitor is to break 
the “chain” in its earliest stages. 

To go from theory to known fact 
—that the inhibitor in Nonpareil 
effectively stops acidity formation — 
the reeords of many thousands of 
gallons of oil in hundreds of turbines 
may be had as proof. These records 
show that acidity does not increase 
above 0.15 mg-KOH/gm. and usu- 
ally remains nearer 0.05 even after 
ten to fifteen years’ service. Of course, 
that means without special treating 
or sweetening of the oil to reduce 
acidity. 

Standard Oil gives a written guar- 
antee of this performance of Nonpa- 
reil for the life of a turbine. What this 
guarantee means to users of Nonpa- 


reil is told in this space next month. 


Gasoline Powers the Attack... 
Don't Wasie a Drop! 


* LUBRICATION ENGINEERING 


For all the answers send for this 

booklet... it contains answers to questions 

such as these: 

1. What causes turbine oil deposits or 
sludge? 

2. What causes acidity increase in turbine 
oil? 

3. What is an oxidation inhibitor — how 
does it prevent acidity? 

4. How does a guaranteed turbine oil pro- 
tect the user? 

5. Does the inhibitor in Nonpareil Turbine 
Oil wear out? 

6. What causes corrosion in turbines? 
Send for a copy of this booklet, or better 

sull, ask for a Standard Lubrication Engi- 

neer. He can answer your specific questions 

about Nonpareil Turbine Oil. Write Stand- 

ard Oil Company (Indiana), Room 1223, 

910 S. Michigan Ave., 

for a copy of the booklet, or the Engineer 

nearest you. 


Chicago 80, IIL, 
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The first, simple system 
for getting the right lubricant 
in all the right places 


@ It’s AS EASY as 1, 2, 3, to install and follow Standard Coded Lubrication. With 
it, all lubricants are applied by number. There are no brand names or grade 
designations for oilers to remember. Here's how easy it is : 

The first step is to assign simple numbers (from 1 to 15, or more if necessary) 
to every lubricant used in your plant. Decalcomanias (paint transfers) are used 
which are numbered to correspond to the lubricant numbers you have assigned. 
The decals are applied to: 


A. Each spot to be lubricated to indicate what lubricant is needed. 


2. Each grease gun, oil can, or other dispenser to indicate the lubricant it 
contains. 


3. Each storage container from which dispensers are filled. 


With this system, the newest recruit in your oiler crew can be trusted to get 
the right lubricant in his grease gun or oil can and apply the right lubricant, 
where it is needed, by matching the numbers. In addition, machine record cards 
are available for indicating how often to lubricate, etc., but the simple system 
of numbering is all that is needed to eliminate most of the lubricant applica- 
tion problems in your plant. 


OIL 


ae 


Send for this 
booklet... 


... it fully describes Standard Coded Lubrica- 
tion Service—its advantages, how it is installed, 
and how you can get it. Better still, if your 
plant is located in the 14 states shown on the 
map below, a Standard Industrial Service Rep- 
resentative will be glad to call on you with 


samples of the decals and forms. He will dis- 
cuss installing this system in your plant, or ap- 
plying it to your present lubrication plan, with 
men in charge of your lubrication. Phone the 


nearest Standard Oil Company (Indiana) otlice 
for the Representative, or write 910 South 
Michigan Avenue, Chicago 80, Illinois, tor a 
copy of the booklet. In Nebraska, write Stind- 
ard Oil Company of Nebraska at Omaha / 


Gasoline Powers the Attack... 
Don’t Waste a Drop! 
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FOR THE 


At our Sharon plant, tough jobs are tackled leaves our plant is better than it has to be. 
with enthusiasm. If GATX can be said to Planned and built and tested to meet more 
have a specialty, it is doing the difficult. And . than maximum operating demands, GATX 
doing it by the well-known General American products can mean extra safety and extra 


standard: EVERY piece of equipment that production economies in your plant. 


tENERAL AMERICAN TRANSPORTATION CORPORATION 


Plate & Welding Division Sharon, Pennsylvania 


Specialists in plate fabrication — manufacturers of pressure vessels of steel, 


alloys and aluminum—all classes of welding — process equipment of all 
types—chemical engineering laboratories and service—completely equipped 


field erection department. 


A 
{ 
\ 7 P| 
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SENERAL 
PLATE & WELDING 
= 
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A Pictograph 
OF EFFICIENT DUST DISTRIBUTION 


Figure 1—Split-Duct Manifold is most effi- 
cient. Insures uniform distribution of dust 
i and gas to all cyclones. A Buell feature. 


THE MOST EFFICIENT METHOD 
(Buell’s) 


Advantages of 


BUELL (van Tongeren) CYCLONE 


Buell Design 


Every engineer and 
executive 
should have a copy of 
the bulletin shown 
above as his guide in the 
selectionof therightdust 
collection equipment. 


Figure 2— Unit-Chamber Manifold. 
never used by Buell. Disadvantages: 
uneven distribution of dust to tubes, 
piling up of dust in rear of chamber, ae 
rapid erosion of outlet tubes. 


THE LEAST EFFICIENT METHOD 
(Never used by Buell) 


BOTTOM VIEW OF 
MANIFOLD ASSEMBLY 


| 


ELIMINATES CLOGGING 
MINIMIZES EROSION 


The scientific development of inlet manifolding for 
multiple unit cyclone dust collectors has played an all 
important part in the uniform distribution of both gas 


and dust in cyclone collectors. How proper manifolding 
is achieved in Buell Dust Recovery Systems is shown in 


the pictograph on this page. What happens when the 
dust load is not uniformly distributed, and how serious 
these disadvantages may be, is best described in the 
bulletin shown on this page, from which these two 
manifold sketches were taken. 


BUELL ENGINEERING COMPANY, INC. 
10 Cedar Street, New York 5, N.Y. 
Sales Representatives in Principal Cities 


DESIGNED TO DO A JOB, NOT JUST TO MEET A “SPEC” 
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maximum filtration efficiency. Unit j.as , 
standard bypass clarifier, with dual «tary 
positive-displacement pumps and ¢\ectric 
heater in base beneath clarifier. Mots: and 
heater interconnect on one electric reyjt 
and overload cutout protects entire ¢/rcyit. 
If pumps stop operating, heater is cv, of 

G clarifiers are small units for oi! filtra. 
tion service on mobile, marine and light. 
to medium-duty stationary engines with a 
minimum flow capacity of 3 gpm. They 
are supplied with adjustable mounting 
brackets for direct attachment, usually to 
side wall of engine. 

F fuel-oil clarifiers are for diese! and 
gasoline engines consuming from 5 to 10 gal 
per hr. Small compact design makes clari. 
fiers especially adaptable to mobile diesels 
in field pump units, trucks, buses, cranes, 
etc. Model F-10 works efficiently with sys. 
tems of marine, stationary and portable 
power plants. Briggs Clarifier Co, Wash. 
ington, D. C. 


Supercharger Regulators 


Ecuipse Type 581 supercharger regulators, 
Model 12 for updraft carburetors and Model 
13 for downdraft carburetors, operate inde- 
pendently of the carburetor throttle, auto 
matically controlling auxiliary stage 0! 
two-stage engine supercharger system to 
produce constant carburetor air-inlet pres- 
sure. Bellows resets supercharger regulator, 
during water injection, to a higher value 
for war emergency power. Regulator auto 
matically resets to normal when water 
supply is exhausted or when water injec: 
tion is discontinued. Low vulnerability and 
installation ease is by internal oil pre 
sure and oil drain passages. Bellows a 
sembly is submerged in oil, preventing dam 
age from vibration and lubricating all ops 
ating mechanisms. Eclipse-Pioneer dit, 
Bendix Aviation Corp, Teterboro, N. J. 


Steam-Mixer Water Heater 


COMPLETE PACKAGED UNIT includes heater, 
temperature regulator, temperature-pres 
sure relief valve, thermometer and, where 
necessary, water-pressure regulator and 
steam- and water-pressure gages. Employ: 
ing a new muffler-diffuser mixing nozzle. 
O’Brien heater is efficient and quiet. No! 
only is all the heat of the steam delivered 
to water, but condensate itself is utilizee 
as hot water. Unit is for steam pressures © 
50 to.150 psi. Steam pipe sizes range from 
} to 1} in., with capacities ranging uP 
5500 gph. There is also a wide selection 
of temperature ranges, making unit pre 
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Test after Test Leads to Year after Year 
of Dependability 


Every part of every Busch-Sulzer Diesel 
engine is rigidly inspected and tested for 
strict adherence to specifications before 
assembly. Then the assembled engine 
undergoes an operating test for perform- 
ance standards. Finally, before shipment, 
the dismantled engine’s working parts 
are given another painstaking inspection. 


This testing is but one of the factors 
that contribute to Busch-Sulzer Diesel 
engines’ reputation for dependability and 
long life. Other factors are the skill that 
should be expected of America’s first 
builder of Diesels—plus simplicity of de- 
sign that results in fewer moving parts, 
better lubrication and less wear. 


Our facilities and trained personnel have 
been greatly expanded in wartime. When 
conditions permit, we will go right to 
work on postwar orders without recon- 
version delays. Why not acquaint us now 
with your requirements? We build both 
marine and stationary engines, both 
2-cycle and 4-cycle, with a variety of 
speeds. An inquiry on your letterhead 
will receive prompt attention. 


BUSCH-SULZER BROS.- 


DIESEL ENGINE COMPANY 
SAINT LOUIS 


One of many tests of Busch-Sulzer parts. 


iter, 

res Magnified 62'2 times, the image of screw 
rere threads is compared with a standard 
and form to prevent errors not visible to 
od the naked eye. 
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WHAT CORAVOL IS NOT/ 


CORAVOL is not a boiler feedwater treatment. 


WHAT CORAVOL IS/ 


CORAVOL is a volatile and condensible liquid treatment 
for steam systems. Only CORAVOL (and those products 
licensed for use under Western Chemical Company’s 
basic patent) completely follows the steam-condensate 
circuit throughout the entire system, by volatilizing 
with the steam, condensing with the steam, and dissolv- 
ing in the condensate. 


4 STEAM 
| 
=J 


The CORAVOL ZONE —indicated by the shaded area in the diagram—includes every 
not accessible to boiler feedwater treatment. It includes the boiler above the water li 
condensate return lines, radiators, valves, traps and equipment.’ This zone can 


protected against rust and corrosive action—by CORAVOL. 
WHAT CORAVOL DOES/ 


CORAVOL (and only CORAVOL) saves you costly pipe 
repairs, replacements, shutdown loss, and. labor, because 
CORAVOL (1) prevents corrosion in steam and condensate 
lines, (2) cleans out clogging rust deposits resulting 
from previous corrosion, thereby (3) increasing the — 
effectiveness of heat transfer surfaces; restoring driginal 
capacity of lines and the operating efficiency of valves 
and traps. q 


EASY AND ECONOMICAL TO USE-—For 7 years CORAVOL has proved 2 
its efficiency in hundreds of heating and steam power plants in more 


than 20 different industries. Mail the coupon today for complete — 
PREE data on the CORAVOL Process. 


WESTERN CHEMICAL COMPANY 

715 Washington Sweet — Kanses City 6, Missouri 
Without obligation to me, please send 
complete data on the CORAVOL Process 


TITLE. 


tical as either primary or booster heater. 
Mixer is in close-grained iron. When con. 
ditions again permit, body will be cast 
bronze. Dept 53, O’Brien Steam Specialty 
Co, 205 Harrison St, Syracuse 2, N. Y. 


Mopet 7190 ELECTRIC PORTABLE 
grease gun is for fast, positive high-pressure 
lubrication with all lubricants that seek 
their own level. Equipped with large heavy. 
duty wheels for easy mobility, operation ig 
further facilitated by a ball-bearing front 
caster in steering mechanism. Quiet driv. 
ing device connects heavy-duty %-hp elec. 
tric motor to high-pressure grease piston 


and ‘cylinder. Mercury switch automatically 
shuts off motor when pressure in delivery 
hose reaches 5000 psi. Gun has an easily 
accessible check valve and pressure-release 
valve. Equipment includes a 12-ft electric 
cord, 6-ft length of }-in. hose with a burst 
pressure of 20,000 psi, control valve with 
hydraulic coupling, combination handle, 
cord and hose rack. Industrial Alemite div, 
Stewart-Warner Corp, 1826 Diversey Park- 
way, Chicago, Ill. 


Voltage Testers 


NEON-LICHT polarity indicator in base o 
Knopp SDP-2 voltage tester shows the 
polarity of a de circuit under test and et 
ables one to differentiate readily betwee? 
ac and rectifier de current, as well as be 
tween ac and pure dc. In addition, 

signals presence of potential in daylight 
darkness and provides, together with sole 
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CAPACITY 
144 To 40 
TONS 
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gives the one-story shop 
two production floors 


WRIGHT HOISTS and CRANES can make 
your idle ceiling help speed produc- 
tion. From their long years of accum- 
ulated experience, WRIGHT engineers 
can suggest ways to use your over- 
head space so that a one-story shop 
virtually has two production floors. 
WRIGHT Improved High Speed Hoists, 
WRIGHT Speedway Electric Hoists, and 
the famous WRIGHT Cranes have long 
made possible fast, safe, economical 


transportation of materials. e Your 
local WRIGHT distributor is well quali- 
fied to suggest methods for both speed- 
ing production and saving money: 
You will find him listed in your metro- 
politan classified telephone directory. 
You can depend upon him. If your 
problem is special, ask your distribu- 
tor to call a WRIGHT engineer, who has 
had years of experience in solving all 
manner of material handling problems, 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, Denver, Los Angeles, New York, 


Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT - CONNECTICUT 


In Business for Your Safety 


WRIGHT 
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| vid indicator, a dual means of detec‘ing 


voltage. Testers contain a mounting in case 
top into which one prod may be inserte: so 
that only tester and prod need be hani\led 
during tests. Incoming leads are physically 
separated from each other within case for 
added safety in testing heavy power circuits, 
Junior model SDP tester does not have the 
neon polarity feature. Electrical Facilities, 
Inc, 1240 Holden St, Oakland 8, Cali/. 


No. 12 Stickle Open Coil 
Heater and Purifier, Decer- 
ating Type, cast iron heater 
mounted on horizontal steel 
storage tank. Heating ca- 
pacity, 125,000 Ibs. per 
hour. Storage capacity, 
3,000 gallons. Larger and 
smaller sizes and capacities 
noted below. a 


Floor-Operated Controllers 


CONTROLLER PANELS, with resistors for sep- 
arate mounting, are compact for mounting 
on crane girders and meet minimum col- 
lector-bar requirements. Hoist panels (as 
shown) are of dynamic lowering design for 
cranes without mechanical load brakes and 
of reversing for cranes with mechanical 
load brakes. Trolley and bridge panels are 
of reversing plugging design. 

Main hoist has overload-relays and low- 
voltage protection features. Panels for other 
motions on crane obtain overload and low- 
voltage protection from main hoist panel. 
This arrangement not only simplifies panel 
for these motions and standardizes them for 
a wide range of hp sizes, but also reduces 
number of collector bars required on crane. 

All panels are of tilting design for easy 

access to rear of panel wiring, power con- 

| nections, etc. Control circuit terminals are 
Heat Water to Higher Temperature in Less Space. front connected. Cabinets, with provisions 
Bring, water jaro. direce conact with steam. Instan- padlock, are either general purpose of 
Delivers feed water to pump within two degrees of gasketed type. Electric Controller & Mig 
temperature of saturated steam in heater. Co, Cleveland, Ohio, 
Supply Better Quality of Feed Water. All steam 
condensed in heating feed water becomes part of boil- 
er feed supply. Large portion of total boiler supply 
absolutely free of scale-forming substance. 


Control Admission and Overflow Automatically. 


Perform indefinitely Without Repairs. Trays easily 
removed for cleaning. Water does not overflow sides 
of trays. Scale-forming substance does not accumulate 
on side-walls of heaters. 


Available in 10 Standard Sizes in Single Heaters, 
capacity range, 3,000 Ibs. to 130,000 Ibs. Dual Heat- 
ers in six standard sizes. capacity range, 30,000 Ibs. 
to 250,000 Ibs. Deaerating and non-deaerating types. 


In private industries and public institutions Stickle Heaters have 
established during the past 40 years an enviable reputation 
for efficient, dependable, and long-life service. 


Ask for Bulletin No. 117. Fluorescent Fixture 


RELAXATION OF WEIGHT limitations by WPB 


| C K L 7 $ T EA M $ P E C 1A LT l E $ C 0 e has made possible the return of Futurliter, 


the fluorescent luminaire for continuous 


OLIS, INDIANA flow illumination. Fixture is for 2 and 3 
Y AVENUE INDIANAP 

rows of 40-watt lamps and can be mounted 
directly or suspended from ceiling. Futur 
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Does 
Build Great 


J 


FOR ONE THING, it takes a lot of ye HUNDREDS OF A-C MEN, proud 


TO WATCH HIM OPERATE, you'd 
think Walter Conner was conduct- 
ing a one-man scrap drive. Not 


quality men like Bill Seebode, 50 that they have won and are keepin 
year man at A-C. There’s no ma- the confidence of engineers an 
chine known that can assemble the operating men throughout Ameri- 


maze of wiring and insulation that goes 
into a stator with Bill’s skill and care 
...or that ‘can fully test how well he’s 
done his job. There’s only one test... 
wait 5, 10, 15 years and see. And that’s 
the test that has proved over the years, 
Allis-Chalmers motors are great motors! 


can industry, have a — stake in 
every motor they build for you. That's 
one reason why Stan Brothers follows 
his job so intently .. . as he painstakingly 
polishes a shaft down to a finish slicker 
than silk, getting rid of every irregularity 
that could someday invite failure. 


that he finds many defective motor 
shafts in the course of a day’s inspection 
— but he sure Jooks for them. And 
when he finds one — bang — it lands 
on a scrap pile. In a way, we feel it’s 
the group of motors we didn’t build 
that’s behind the reputation: “You can 
depend on Allis-Chalmers Motors!” 


F YOU COULD MEET and 
talk with the men who build 
Allis-Chalmers motors, you might 
be surprised to learn how keenly 
they are aware of the big personal 
stake they have in every motor 
they build for you. 


They know that factory tests to 
fully pre-determine how well a 
motor is built just don’t exist; that 
there’s still no substitute for re- 
sponsible craftsmanship, 
And they know that when they 
build great motors for you they’re 
making friends — and that friends 
are something no company and 


Actually it’s a very healthy one. 
But that’s something we must 
know, through generous sample 
testing, about every motor before it can 
tackle a job for you. Part of the “physical 
exam” McGarvey Eddleman is giving 
this motor is the heat-run test . . . check- 
ing speed and temperature hourly while 
motor runs at full load. It’s just one 


f NO—THAT’S NOT A SICK MOTOR. 


precaution that helps A-C build con- | 


sistently great motors. 


YES, MEN MAKE MOTORS! Men 

like Sam Meister, for example. 

The machine doesn’t exist that can 

duplicate his skill. With an acety- 
lene torch in one hand, a silver alloy 
rod in the other, Sam silver-brazes the 
end connections on famous Allis-Chalmers 
rotors. Round and round the connections 
he works — expertly flowing in molten 
alloy to form a joined structure that can 
withstand as much heat as though it 
were a single die-casting. 


its workers can have too many of. 


Next time you need the kind of 
extra-quality (but not extra-price) 


motors Allis-Chalmers builds, 


check with our nearby district 


office. Or write direct to ALLIS- 


CHALMERS, MILWAUKEE 1, WIS. 
A 1774 


PS Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT, 
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Greater Fuel Economy wiz, 
B-H BLACK ROCKWOOL 


INDUSTRIAL INSULATIONS 


For long, trouble-free service, and exceptionally low thermal con- 
ductivity, you can’t beat B-H b/ack rockwool. It is physically and 
chemically stable, which means it will stand up under extreme ser- 
vice conditions. It.is moisture-resistant and that means a permanence 
of physical properties and retention of high insulating value under 


humid conditions that many other insulations cannot withstand. 


B-H insulating products made 
from black rockwool are de- 
signed to meet specific te- 
quirements for labor-saving 
and efficient application. 
Available in the form of high- 
or low-temperature blocks, 
blankets, felts, and insulat- 
ing cements. 


Whatever your insulating 
problem, it will pay you to 
consult Baldwin-Hill. B-H 
insulations can help you do 
a better job—more econom- 
ically. 


Baldwin-Hill Co., ‘545 Klagg 
Ave., Trenton 2, New Jersey. 
Plants in Trenton, N. J., Kal- 
amazoo, Mich., and Hunting- 
ton, Ind. 


A Product for Every Service 


MONO-BLOCK— 
effective up to 1700°F 


BLANKETS— 
effective up to 1200°F 


PIPE COVERING— 
effective up to 1200°F 


INSULATING CEMENT— 
effective up to 1800°F 


FELTS— 
from sub-zero to 800°F 


KOLDBOARD— 
effective from—150° to 300°F 


SOUNDLINER FILL - 
WEATHERSEAL + BOND- 
TITE+ ASBESTOS CEMENT 
DIATOMACEOUS EARTH 
PRODUCTS 


Fy 


COMPAN Y 
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HEAT & COLD INSULATIONS 


liter is available with cooling sections ( See 
photo, p 162.), with air-disinfection <e¢ 
tions (for germicidal lamps), and with 
color-improving sections (with filament 
lamps). Edwin F Guth Co, 2615 Wash: ng. 
ton Ave, St. Louis 3, Mo. 


High-Frequency Generators 


COMPLETELY SELF-CONTAINED, l- to 2(-kw 
capacity high-frequency generators for } oth 
induction and dielectric loads require only 
electrical connection to a 60-cycle power 
supply and have no external cooling or 
other auxiliaries. Units of 50- to 200-kw 


capacity can be supplied in addition to 
standard. Primary voltage is 220 or 440 v, 
single phase for ratings of 5 kw or lower 
and 3 phase for 10 kw and higher. Stand- 
ardized generators have air-cooled tubes, 
Generators are available for frequencies of 
450 kilocycles, 5, 15 and 30 megacycles for 
ratings through 10 kw and 450 ke, 2 and 
10 mc for 20 kw and higher. Westing- 
house Electric & Mfg Co, E Pittsburgh, Pa. 


Ceiling Air Coolers 


SpaSAVER horizontal air coolers, in white 
enamel cabinets, are for all refrigerants. 
Equipped with new propeller fans, units 
operate with practically no noise. Coils are 
of fin and tube design, equipped with D & H 
kinetic refrigerant distributor. Motors are 
slow-speed totally inclosed . ball bearing, 
115 v, single phase, 60 cycle, requiring no 
lubrication after leaving factory. Models 
come in ten sizes for a wide variety of 
installations. Drayer-Hanson, Inc, 738 E 
Pico St, Los Angeles 21, Calif. 


High-Heat-Resisting Paint 


TRIPLE-A HIGH-HEAT-RESISTING paint is 
shipped in proper consistency for applic® 
tion. For normal interior conditions it is 
ready for service after application and ait 
drying. For extremely wet interior, heat 
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THIs new postwar, general purpose Fairbanks- 
Morse Motor is available to industry now. 


Never before have there been more stamina— more protec- 
tion — more versatility — built into a motor housing. 


You'll have to see it demonstrated to appreciate fully 
how much this motor can really offer you. 


BUY WAR BONDS 


_WATER SYSTEMS 


SCALES 

GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 
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Look at 
These Features ! 


It is a 40°C. motor. 
It is a protected motor. 


It has an optional conduit box 
assembly. 


It has cross-flow ventilation. 


It has ball bearings— seal 2d- 
in and protected. 


It has the exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 


Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 
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“BALANCED 
WET |BULB™ 


- 
TEMPERATURE 
CONTROLW 


U. S. Patent 
Re-issue No, 22,533 


PURCHASE COOLING WATER! 


@ Whenever a process calls for the use of water to cool liquids 
or gases, investigate using the NIAGARA Aero HEAT EX- 
CHANGER to gain these benefits: 


1. Year ’round operation at full efficiency. 
2. Reliable temperature control within 2°F. 
3. Elimination of water treatment. 
4, Saving 95°, of water consumption. 
5. Avoiding risk of shutdown in time of water 
shortage. 
6. Saving piping, pumping and power and equip- 
ment costs. 
The NIAGARA Aero HEAT EXCHANGER, using outdoor air 
as the cooling medium with the evaporative method, removes 
1,000 B. T. U. from a liquid for each pound of water evaporated. 
Accurate temperature control within 2°F. is assured by the 
Niagara patented “Balanced Wet Bulb” control which always 
provides the correct admixture of fresh and recirculated air. 
Hundreds of industrial plants, operating a wide variety of pro- 
cesses, have found it the most reliable, most compact and 
economical apparatus for liquid cooling. Write for Bulletin 96. 


NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 
DEPT. P-114, 6 E. 45th St. NEW YORK 17, N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING 


HEATING @ DRYING 


HUMIDIFYING AIR ENGINEERING EQUIPMENT 


paint to 300 F or over after applyir. to 
surface. Paint may be sprayed on ho: sur. 
faces where a shutdown is inconvenient. For 
exterior use, heat paint to 500 F after a»ply. 
ing to a metal surface. No heat treaiment 
is necessary for continuously hot sur! aces, 
When heat treated, it resists water, oil, 
gasoline, benzol, heat and weather. Heat 
resistance depends on surface to which: it is 
applied. It is noninflammable, nonirritat. 
ing, and does not give off fumes or dors 
when applied, upon drying, or when sub- 
jected to heat or flames. Quigley Co. 527 
Fifth Ave, New York 17, N. Y. 


? 


Diesel Air Filter 


ENTIRELY NEW IN DESIGN, weighing 46} lbs 
and with a 2200- to 3200-cfm capacity, Far- 
Air diesel air filter for diesel engine in- 
takes is complete, ready for attachment. It 
is composed of four separate filter panels of 
herringbone-channeled fine wire screen. 
They are mounted with spring clips on a 
steel frame for easy removal for cleaning or 
changing while unit is in normal operation. 
Filter size is 8}x22x2} in. Other sizes or 
capacities may be furnished. Farr Co, 2615 
Southwest Dr, Los Angeles 43, Calif. 


Self-Flaring Coupling 


FOR FLEXIBLE PLASTIC TUBING, coupling Te 
quires no flaring tools. Flare is formed as 
coupling members are screwed together 1 
one simple operation, which is said to a& 
sure uniform walled flare, with no thinning 
toward end to weaken tube. Plastic tubing 
is not preheated. Coupling construction, by 
providing a union effect, eliminates twist 
ing and distortion of tubing in installatiom, 
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No matter what industrial fluid you meter, chances are 
that Foxboro Measurement Engineering has met and 
mastered all its problems. 


Foxboro engineers have contributed many of the first 
practical solutions to industry’s tough metering problems. 
Original Foxboro developments, such as broadened use of 
the fluid purge principle, have introduced successful measure- 
ment of flow where corrosion, contamination, high viscosity 
or low velocity formerly was a baffling factor. And Foxboro’s 
exclusive advances in meter design have set new standards 
of accuracy in meter performance. 

Even for your simple installations, it costs no more to get 
Foxboro Meters backed by this broad engineering experience. 
Write for detailed Bulletin 200-6. The Foxboro Company, 
68 Neponset Ave., Foxboro, Mass., U. S. A. Branches in 
principal cities. 


VISIT FOXBORO BOOTH NO. 613 AT THE POWER SHOW 


DAMPING ENGINEERED ADVANCES 
of RESTRICTIONS found only in Foxboro Meters 


-Larg trave 
VENTURI MEASURING DEVICE 
ee © Float in high-pressure chamber 
automatically minimizes tempera- 
ture errors. 


*® Sure-Seal Check Valves positively 
prevent mercury losses. 


* Pressure-Tite Bearing eliminates 


Schematic diagram of Foxboro System for maintaining outward flow from stuffing box and packing. 


the meter piping. through use of neutral purge fluid. Dirty or corrosive 
fiuids cannot come in contact with the meter! 


OXBOR 


REG. VU. S. PAT. OFF. 
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SUPPOSE 


YOUR SOURCE OF 


ELECTRICITY 


a Would an automatic emergency unit take over? 
” Or would you just suffer your losses? The safest 
and best insurance against any such losses is a U. S. 
Stand-By unit. One failure might easily pay for the 
entire installation. Available now on AA3 priority 
or better. Write. 


UNITED STATES MOTORS CORP. 
<a 552 NEBRASKA STREET * OSHKOSH, WIS. 


18.75 KVA 
GASOLINE ee U. S. Line includes both 
: Gasoline and Diesel units 
up to 75 KW. 


168 (784b) 


as well as split ends. Only simple shop tools 
are required and assembly may be made 
job. Coupling, for tube sizes }- to j-in. OD, 
may he reused indefinitely. Packless \etg] 
Products Corp, 31 Winthrop Ave, New 
Rochelle, N. Y. 


INCLUDING NOVEL DECIMAL-POINT locator, 
slide rule arrangement gives 30-in. ae. 
curacy for cube root, 20-in. accuracy for 
square root. One setting of hairline enables 
computer to read square root, cube root 
and logarithm; also determines the decimal 
point for square root and cube root. Degi- 
mal point locator and slide rule, of Sorex 
tag lithographed, varnished and bonded, is 
ll-in. long, 2-in. wide, }-in. thick. Instru- 
ment manual gives full directions. Picker 
& Eckel, 53 W Jackson Blvd, Chicago, Ill, 


Expansion Fitting 


SHORTER AND MORE COMPACT than previous 
designs, according to manufacturer, ex- 
pansion fitting requires fewer parts and is 
therefore easy to install. Standard finish is 
cadmium plated, but it can also be fur. 
nished in bronze. Fitting compensates for 
expansion and contraction in conduit line. 
Head, sealed by a special packing, keeps out 
water or moisture and is ideal where long 
lines of conduit must be installed. 0 Z 
Electrical Mig Co. 262 Bond St, Brooklyn, 
New York. 


Fluorescent Fixture 


Heavy-cace Maze-Lite is for 2-0 
3-40 and 2-100 watt lamps. Reflector is 
available with porcelain enamel or syt 
thetic enamel surface. Rounded reflector 
ends eliminate sharp corners for safety. 
Fixture can be had with hot-cathode of 
cold-cathode auxiliaries. Edwin F Guth Co, 
2615 Washington Ave, St. Louis 3, Mo. 


Heating Torch 


9802 heating torch is 
for bending, straightening and shrinking of 
steel plate, as well as for silver brazing 
of heavy copper plate in manufacture of 
copper pipe. Torch is said to be of 
lighter weight than former models. yet has 
equal gas capacity. Five new multiflame 
acetylene heating tips and two multiflame 
propane heating tips serve for al! heavy 
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FOR STAND-BY SERVICE 


More and more, it’s service that counts... 


/ Service mean good service! 


| 
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PREVENT 


STEAM EQUIPMENT 


STRAINERS 


“The Screen’s the Thing” 


@ A High Grade Monel Woven 
Wire Basket with mesh fine 
enough to catch the dirt— 
yet ample free area for pass- 


age of clean condensate, oil 
and other fluids. 


Against Corrosion. 

®@ Readily Removed Steel Blow- 
Off Bushing. 

@ Bushing Automatically 
Aligns Screen. 

@ Thousands in Use—Sold by 
Over 100 Mill Supply Houses. 


See Your Supply House or write for Bulletin S-200 


YARNALL-WARING COMPANY 


}00 MERMAID AVENUE PHILADELPHIA 18, PA. 


STRAINERS 


(784) 


heating jobs. Three mixers are obtainable 
for positive-pressure acetylene, low-pressure 
acetylene and for propane. A 12-in. straight 
extension and 18- 24 and 42-in. angular 
extensions are available. Air Reduction 
Sales Co, 60 E 42nd St,-New York, N. y, 


Torque Wrench 


STuRTEVANT SENSORY torque wrench em. 
bodies sound and feel features, as well as 
visual reading to determine applied torque, 
Trigger finger can be set at any desired 
signaling point. As torque is applied with 
wrench, sensory action sounds a loud click 
and imparts a strong impulse to the hand 
when set torque is reached. Operator js 
conscious that release point is reached 
through three channels instead of just one, 
P A Sturtevant Co, Addison, Ill. 
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Steel Gate Valves 


FoR PERFECT ALIGNMENT of all working 
parts, close-fitting wedge guide ribs are 
constructed by a new method which elini- 
nates drag across seating faces. Seat rings 
are hard surfaced and welded integrally to 
body. Specially built fixtures permit by: 
drostatic test of both seating faces simul: 
taneously, in contrast with customary pre 
cedure of testing one face at a time. 
Edward gate valves 4 in. and larger are 
ball-bearing equipped. In smaller sizes, 
bearing plates for yoke bushings are 
EValized to reduce operating effort. Cast- 
steel gate valves are in 2}- to 12-in. sizes 
for 300, 600, 900 and 1500 psi. Edward 
Valve & Mfg Co, East Chicago, Ind. 


Time Switch 


Paracon 700 series time switch is for tim 
ing automatic heat, ventilating, lighting 
pumping or flushing operations. Swit 
have 6-in. calendar dials which make one 
complete revolution every seven days. Dial 
trippers can be independently set for dit 
ferent daily on and off schedules. Setting 
can be made in advance for entire W 
Any day or days operations may be om! 
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OF LONGEST GAS PIPE LINE SINCE 1932 


The longest gas pipe line 
since 1932, built by Tennessee Gas and Transmis- 
sion Co., extends from Corpus Christi, Texas to 
Cornwall Station, West Virginia, a distance of 
1265 miles. 

Along the line seven compressor stations main- 
tain the pressure in the 24-inch pipe which is 
designed for an operating pressure of 750 pounds. 
All of these stations are completely equipped with 
Maxim Silencers as shown above on the Bernard, 
Texas, station. 

Wherever there is need for silencing, on engine 
exhaust, compressor intake, blowers, steam or air 
discharge, Maxims can be counted on to give long, 
trouble free service.; Maxim engineers will be glad 


MAXIM SILENCERS ON ALL COMPRESSOR STATIONS | 


to work out the best solution to your particular 
problems. Illustrated bulletins on all types of 
Maxim Silencers are available and will be sent 
promptly on request. Simply write to the address 
listed below, giving details of the job you want 
to do. 
* 

A new development, Maxim Heat Recovery 
Silencers, provide in addition to silencing, the 
recovery of waste exhaust heat to produce 
steam or hot water for heating or processing 
operations. Heat Recovery Silencers are described 
in Maxim Bulletins WH-100, WH-101, WH-102 
and WH-103. 


THE MAXIM SILENCER COMPANY 
92 Homestead Ave., Hartford, Conn. 
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VK 
the shortest distance between two points! 


FAR SHORTER BY THE CLOCK—one mile is 


20 seconds in the air! 


ent 


SPECIFY AIR EXPRESS. Get your shipm 
the fastest way! ie 

NOTE TO SHIPPERS: Ship order — —_ 


early-day shipping mee ns 
delivery- 


A Money-Saving, 
High-Speed Tool 
For Every Business 


With additional planes and space available for all urgent cargo, 3-mile-a-minute 
Air Express directly serves hundreds of U.S. cities and scores of foreign countries. 
And shippers nationwide are now saving an average of more than 10% on 


Air Express charges—as a result of increased efficiency developed to meet 
wartime demands. 


WRITE TODAY for “North, East, South, West’ —an informative booklet that 
will stimulate the thinking of every executive. Dept. PR-11, Railway Express 
Agency, 230 Park Avenue, New York 17, N. Y., or ask for it at any local office. 


Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 


necessarily at a fixed point, but rather eam 


entirely on a preset program. Eacl day 
clearly separated from other days and 
graduated into hours and half hours. Day 
and night are also distinctly separated, 
Paragon Electric Co, 39 W Van Buren St, 
Chicago 5, Ill. 


Two-Way-Lead Ballasts 


For OPERATION of Mazda F lamps, two-way- 
lead ballasts are in the following ratings: 
Tulamp 30- and 40-watt, standard cross- 
section; Tulamp 40-watt, high voltage; Tu- 
lamp 100-watt; Three-lamp 40-watt; and 
Forlamp 100-watt. With leads that can be 
brought out at either the ends or bottom of 
ballast cases, ballasts are interchangeable 
with and serve same applications as both 
the superseded leads-out-the-end and leads- 
out-the-bottom ballasts of the same ratings. 
For exposed or inclosed mounting. General 
Electric Co, Schenectady 5, N. Y. 


Chemical Feeder 


Unit, coNnsISTING OF a 10-gal tank with drip 
valves for connection to steam headers, 
feeds alkaline solution into heating systems 
to neutralize CO, and thus prevent corte 
sion of return piping. Each drip valve has 
sight-feed control for adjusting liquid flov 
to needs of system. Suhm Co, 1942-F S Kin 
nickinnic Ave, Milwaukee 4, Wis. 


Time-Program Control 


Monet 431 Pyromaster potentiometer PY 
rometer has time-program control. Control 
lers automatically regulate temperature, 20 
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“IFTEEN years have been 
i. spent in designing, building 
and testing the new Sterling Vik- 
ing diesel. Now the engine of the 
future is ready for you today. 


Into this masterpiece of engineer- 
ing design and craftsmanship has 
been built the most 


“KEEP BUYING 
WAR BONDS” 
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advanced thinking of our times 
to give you an engine as compact 
and efficient as a gasoline engine 
of the same power rating—plus 
the economy of diesel fuel. 


It bears a name which for forty 
years has been the mark of de- 
pendability. 


STERLING ENGINE COMPANY 


If you are planning a change 
in your war-tired power plant — 
write for complete specifications 
of the Sterling Viking diesel— 
newest in the line of Sterling 
engines—diesel, gasoline or gas 
ranging in power from 85 hp. to 


1200 hp. 


1271 Sy Buffalo 13, N.Y. 
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Way does MAGNOLIA ANTI- 
FRICTION METAL out-sell all other main- 
tenance bearing alloys? There are three 
reasons: 


Having the lowest 


coefficient of friction of any known bear- 
ing metal, it provides the best lining for 
nine out of ten applications. 


While many 


bearing metals have disappeared from 
the market, MAGNOLIA ANTI-FRICTION 
is still available. And, furthermore, its 
composition remains unchanged. 


IMMEDIATE DELIVERY Your local distribu- 


tor carries this metal in stock. He can sell 
to you without a priority. No fuss ... no 
delays. 


MAGNOLIA METAL COMPANY 

18 West Jersey Street 

Elizabeth 4, N. J. 

MAGNOLIA METAL CO. OF CANADA, LTD. 


2028 Manufacturers Street 
Peint Ste. Charles, Montreal 


The next time bearings need 
relining, why not use this 
well known, widely ace 


cepted metal? 


MAGNOLIA BEARING METALS 


it through a predetermined series of chang. 
ing values. Blank metal cams, with time 
and temperature graduations print«1 op 
cam face, enable user to cut his own cams 
with a pair of tin snips. Controller can be 
any of five air-operated models or s«verg] 
electric types of control, and in ranges yp 
to 3000 F for thermocouple controllers and 
up to 3600 F with compensated racation 
unit. Bristol Co, Waterbury 91, Conn 


Water Softener 


ImproveD ELGIN zeolite water softener has 
a water distributing and collecting mazj.- 
fold system, equipped with double-check 
valves and strainer nozzles, which permits 
far deeper zeolite bed without zeolite los. 
Operating principle also provides mor 
effective backwashing, more efficient regen. 
eration and a new self-cleaning action, 
These and other features are said to pro. 


vide up to 44% increase in softening ca te 


pacity. Elgin Softener Corp, Elgin, Ill. 


Tachometer 


INSTRUMENT RANGE runs from 500 to 300 
rpm. Tachometer weighs 5} oz; dia is 
2}-in., permitting one-hand manipulation 
Speed in rpm is read without timing o 
counting device. Readings are constant 
and, according to manufacturer, record 
fluctuations which it is impossible for tach 
ometers now on market to register. A 
pointed contact spindle is for use wi 
centered shafts and an elastic tip slipt 
over pointed spindle for shaft ends that 
are not centered. Standard Machinery Co, 
Providence 7, R. 1. 


Flexible Connectors 


LarcE-DIAMETER flexible corrugated 
less-steel tubing, in long-bent lengths, is for 
diesel-engine exhaust and high-temperatutt 
vapor lines. Connectors absorb expansid®, 
contraction and extreme deflection in 

planes. Supplied in 6-in. and larger dia 
eters in carbon steel, stainless steel and 
other corrosion-resistant alloys, they requit 
no packing and, having no seams, are pe 
manently gas-tight. Connectors handle oF 
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FOR EVERY PURPOSE 


ANCHOR PACKING COMPANY 


GENERAL OFFICES: PHILADELPHIA &, PA. 
FACTORIES: MANHEIM, PA., ELKHART, IND., MONTREAL, CAN. 


BRANCH OFFICES 


Baltimore 2, Maryland 
Boston 14, Massachusetts 


106 Stewart Bidg., Gay and Lombard Streets 


Buffalo 2, New York 


303-04 North Station Building 
150 Causeway Street 
Andrews Building 


Cleveland 13, Ohio 


523-25-27 Rockefeller Building 


Columbus 9, Ohio 


172 North Cassingham Road 


Chicago 11, Illineis 


230 East Ohio Street 


Cincinnati 2, Ohio 


4 West 7th Street 


Detroit 26, Michigan 
Houston 2, Texas. 


169 West Jefferson Avenue 
509 Washington Avenue 


Kansas City 6, Missouri 


.1332 Oak Street 


Los Angeles 21, California 


720 Mateo Street 


Montreal, Canada 


5575 Cote Saint Paul Road 


Milwaukee 2, Wisconsin 


903 East Kilbourn Avenue 


New Orleans 4, Louisiana 
New York 13, New York 


418 Common Street 


100 Sixth Avenue, near Canal 


Philadelphia 8, Pennsylvania.. 
Pittsburgh 22, Pennsyivania.... 


Portland 5, Oregon 


...401 North Broad Street 


.405 Penn Avenue 


Terminal Sales Building 


San Francisco 7, California 


156 Seuth Park 


Seattle 4, Washington 
St. Lovis 3, Missouri 


2207 First Avenue, South 
1407 Pine Stree? 


Tulsa 4, Oklahoma 


823 South Gary Place 


Wilmington, California 


..524 Nerth Avalon Boulevard 
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put ""AMBEST'' toa 
long life test on any tough job 


alloy strands—assures low cost. long 
life packing protection and easy applica- 
good condition. 


and temperatures up to 550° F. — is 
recommended for pumps, compressors, 
engines, throttles and valve stems. All 
needs are supplied by one packing when 
you use “AMBEST.” 


Write Semple 
carta 
EUREKA PACKING CO., 294-296 46th St., BROOKLYN 20, N. Y. 


OF THE COMPLETE LINE... 
wae PYREX BROAD RED LINE 


\ For use tn 
those” te See” Places 


\ The Pyrex Broad Red Line Gauge Glass is made just for that 
, purpose—to make it easier for you to see the water line where 
visibility is poor. The broad red transparent line is magnified by 
the water column so that the liquid level is clear and distinct. 
Made with machine drawn accuracy—that reduces break- 
age from installation strains; made from special resistant 
glass, they withstand solvent action of steam or hot water 
and sudden temperature changes and mechanical shock. 
They stand up under severe operating conditions. 
Regardless of your requirements, you will be able to 
select the right Gauge Glass from the complete CorninG 
and Pyrex Line. 
Bulletin 817 tells you more about these Gauge 
Glasses and the places they fill. Write for your copy 
to Industrial Sales Department, PO11, Corning 
Glass Works, Corning, N. Y. 
Pyrex brand High Pressure—resistant to thermal shock and 
mechanical shock and attack of steam and hot water. Machine 
drawn accuracy. 
\ Pyrex brand Red Line—Same but with added visibility 
afforded by enameled red line. 
Pyrex brand Broad Red Line—Same but with fused-in 
broad red line for extra visibility. 
Corninc Standard—For moderate pressures, Long- 
lasting. Machine drawn accuracy. 


are registered trade-marks and indicate manufacture by Corning Glass Works, Corning, N.Y. 


Pyrex Gauge Glasses 


and “Connina” 
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rosive liquids and gases under pressures 
up to 30 psi and at temperatures from gyb. 
zero to 1800 F. Connectors for absorbing 
linear expansion are for pressures up ty 
300 psi. Zallea Brothers & Johnsox, Wil. 
mington 99, Del. 


Feedwater Tester 


‘TESTMASTER CABINET provides a flexible and 
rapid means for testing boiler and feed. 
water samples to determine and properly 
regulate treatment dosage and blowdows 
requirements. Compact all-metal adjust. 
able cabinet accommodates any numbe 
of or all tests, including hardness, alkalin. 
ity, chloride, phosphate, pH, sulphite an 
dissolved oxygen. TruTest Laboratories 
Inc, Jefferson Bldg, Philadelphia 7, Pa. 
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Forge-Pressure Timer 


ELECTRONIC FORGE-PRESSURE TIMER, for di 
pressure spot welding machines of capaci! 
discharge design, supplies accurately wm 
forge pressure so that required weldis 
energy, cracks, indentations and she 
separation are reduced. Calibrated in a 
liseconds, timer consists of a timing «irc 
with a regulated de source of voltage, el 
tronic tubes and a time-delay relay 
fixed timing. Timer mounts on &@ ™ 
steel base for addition to any GE caps 
discharge control already installed, provide 
resistance welding machine has 8 
pressure system for this purpose. 
Electric Co, Schenectady, N. Y. 
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IT’S YOUR POSTWAR ELECTRICAL HOME 


THINK of your electrified home to come... big and 
little appliances of all kinds . . . advanced heating 
... ait-conditioning . .. better lighting . . . tele- 
vision . .. All fine servants — but they will be handi- 
capped if you give them insufficient electrical ca- 
pacity. 

So often electrical wiring plans are based on past 
electrical experience—a poor guide to the needs of 
peak loads to come. It’s far safer to plan reserve ca- 
pacity in line with the huge future increase in elec- 
trical usage. You'll save yourself plenty of grief 


later in breakdowns and expensive alterations. 

Manufacturers! Apply this in terms of industrial 
equipment in your business. The problem's the 
same. Make sure you have ample electrical capacity 
to meet the huge future increases in electrical usage 
sure to come. In plants too, planned wiring will 
cost a lot less than unplanned wiring. 

Before structures get out of the planning stage, 
it will pay to consult electrical contractor, utility 
power engineer, plant power engineer. They'll 
agree that it’s always wiser to Wire Ahead! 44256 


ANACONDA WIRE & CABLE COMPANY 


25 Broadway, New York 4... Sales Offices in Principal Cities 
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Above—No. 14. Direct con- 
nected spring loaded regu- 
Jator. For steam, air, gas, 
water, oil. For pressures to 
400 psi. For pres- 
sures 0 to 200 | 


Above — No. 40 for heavy 
duty, variable load condi- 
tions. Unaffected by high 
pressure fluctu- 
ations. Self-con- 
tained, Pilot op- 
erated. For 
pressures to 400 


(786a) 


| 


The variables encountered in the 
application of pressure regulators are 
so numerous that they make selec- 
tion of the proper regulator a tough 
job at best. Yet, because choice of 
the proper type of regulator deter- 
mines to such a very great extent 
the efficiency of the installation, it 
is essential that the job of selection is 
not slighted. To help you choose the 
proper regulator, Davis offers a num- 
ber of helps: 

1. A truly complete line of regu- 
lators to meet nearly every conceiv- 
able requirement. 18 different types 
for steam, air, gas, water, oil. Sizes 
to 24”. For pressures to 1500 lbs. 

2. Literature and selection charts 
that provide complete information in 
easy-to-use form. 

3. Engineering consultation on reg- 
ulator problems. 


4. Ability to design regulators to 
meet any requirement, no ae 
how special. 

For additional information, write 
today on your company letterhead 
and request a copy of Bulletin 100 A. 


DAVIS REGULATOR CO. 


2540 S. Washtenaw Ave., Chicago, Illinois 


Power News 
(Continued from page 134) 


Most of the deficit is in highsrade 
Appalachian coals, which practically 
all types of Eastern and Middle West. 
ern industries have used in the past, 
Moreover, bituminous stockpiles, «reat. 
ly reduced by last year’s production 
deficit, no longer offer a cushion a-ainst 
the inability to produce enough war. 
time coal. 

Because of the shortage in high. 
grade Eastern coals, SFAW is taking 
emergency measures to build up stock. 
piles of steel and by-product coke 
plants to safe levels. Since production 
cannot be increased, coal for these piles 
must be diverted from industries that 
can use alternatives for steam genera- 
tion. 

Railroads and steam plants have al- 
ready given up great tonnages of scarce 
Appalachian fuels to keep vital war 
industries at full capacity. Now, to re- 
build depleted stockpiles at steel and 
by-product plants 1,680,000 more tons 
must be diverted from steam uses, at 
a rate averaging 420,000 tons a month 
before Jan 1. Industries losing the 
coals must turn to alternative deep- 
mined or trip-mined coals. 

In numerous instances, coal of lower 
Btu value will have to be accepted, thus 
increasing plant tonnage. This and 
other differences in quality anJ char- 
acteristics of alternative fuels will 
create problems that must be met 
promptly in the interest of fuel econ- 
omy and conservation of resources. 
Even though Germany should collapse 
by early winter, immediate fuel relief 
is not expected. Industry’s only safe 
policy is to continue strict economy in 
the months ahead. 

SFAW and Bureau of Mines will as- 
sist plants whose managers must pro 
cure fuels to replace Eastern by-pro- 
duct coal, diverted from steam use to 
coke plants. For information, com- 
municate with any local SFAW rep- 
resentative or their nearest regional 
office. 


Fuel Efficiency Program 
To combat waste in burning coal and 
other fuel, Bureau of Mines, in cooper 
tion with SFAW has instituted a Ne 
tional Fuel Efficiency Program, provid: 
ing expert advice for industrial plants 
using coal for power generation and 
other purposes. 
For greatest efficiency in an indus 
trial plant, a trained engineer locates 
escaping heat and power, and recom: 
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HOUSTON, TEXAS 


Y Util 
EASTERN STATES PETROLEUM COMPANY (OF TEXAS) 


fat 


The Piping for this Unit was Fabricated by 


BENJAMIN F. SHAW COMPANY 


Second & Lombard Streets Wilmington 99, Delaware 


Known for Dependable Delivery and Quality 
re-Fabrication— Piping Installation 
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How to Clean 
Unit Heaters 
... In Place! 


Heating efficiency of unit 
heaters depends largely 
upon clean, dirt - free 
coils. Keep YOUR heat- 
ers in top- working or- 
der by cleaning periodi- 
cally this easy Oakite 
way. 

WITHOUT dismantling 
equipment, apply recom- 
mended solution of Oak- 
ite Composition No. 20, 
either by steam or com- 
pressed air, through the 
Oakite Solution - Lifting 
Gun, Model No. 391. The 
two - fold function of ef- 
fective detergent action 
and mechanical force 
makes quick work of rid- 
ding coils: of dust, oil 
and other foreign mat- 
ter. Method saves time, 
money. Units quickly 
restored to normal effi- 
ciency. 

Details FREE on Request! 

Send for FREE Special 


Service Report giving 
complete details TO- 
DAY! 


OAKITE PRODUCTS, INC. 
23 Thames 5t., New York 6, N. Y. 


Technical Service Representatives Located in A 
Priacipal Chies of the United Stotes end Conca 
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mends practical measures to adjust the 
faults. In a large plant a combustion 
engineer saves money by increasing 
fuel efficiency. But for every large 


plant with its own expert, hundreds of | 


smaller ones depend upon firemen and 
engineers without benefit of special 
training and without improved and mod- 
ernized equipment to detect and pre- 
vent escaping heat and power. To them 
the program offers the cooperation of 
engineers whose advice is free. Many 


larger plants are cooperating in the 


program with fresh emphasis on fuel 
saving. 


Bureau of Mines’ National Fuel Eff- | 


ciency Council of twelve men includes 
smoke abatement engineers and expert~ 
from coal, oil and gas industries. They 
work on policy matters and special prob- 
lems in certain regions and industries. 

In the field, about 200 local coordi- 
nators serve the industrial centers where 
they live. Each coordinator appoints 
an advisory committee, which may be 
composed of local engineering experts, 
industrial leaders, smoke inspectors 
and representatives of the chamber of 
commerce, coal association and board 
of education. He also appoints region- 
al engineers to inspect plants and make 
fuel efficiency recommendations. These 
engineers, working without pay, seek 
cooperation of office buildings, laun- 
dries, theaters, schools, bakeries, foun- 
dries, factories, etc. The plant mana- 
ger appoints a “waste chaser” who ac- 
companies the visiting engineer on an 
examination. In special problems of 
heat control or special fuel use, services 
of experts may be had without charge. 
As a result, hundreds of plants have 
effected substantial savings in fuel 
costs, 


Quiz Sheets 


Important in the program is the quiz 
sheet on subjects such as burning coal, 
oil, gas, and boiler operation as a 
means of saving heat and power 
throughout the plant. Regional engin- 
eers and waste chasers use these sheets 
to correct faults in operation and equip- 
ment. They give expert advice on plug- 
ging heat leaks in boilers, furnaces, 
smoke pipes, stokers, fan housing, air 
ducts and windboxes. They also show 
how to set stoker controls properly and 
how to clean and bank fires. 

On inspections every use of steam, 
electricity, water, compressed air, gas, 
refrigeration or other facility is studied 
in detail by waste chaser and engi- 
neer. Many measures require only 
minor repairs, an added piece of in- 
sulation or a new valve part. 

In almost every fuel-consuming plant 
rities for improvement can best 


“PBH” GAUGE COCK 


Four features of Huyette's 
improved gauge cocks—leak- 
less—springless—quick open- 
ing — self - closing — result 
from: 1) Renewable monel 
metal seat and stainless steel 
pencil easily and quickly re- 
newed if necessity demands, 
without detaching cock shank 
from water column. 2) Body 
and’ stem made of bronze 
mixture according to ASME 
Code; 3) A pull of the chain 
opens the gauge cock and 
the weight, by gravity, im- 
and automatically 
closes it; 4) Weight is easily 
and quickly adjustable — no 
springs to rust or break. 
Every Huyette Gauge Cock 
is rigidly tested and inspected 
before leaving our factory. 
Write today for Bulletin de- 
scribing the "PBH" improved 
Gauge Cocks. 


“PBH” PRODUCTS 
Water gauges, vertical 
and inclined — Gauge- 
Glass Protectors — Air- 
tite Boiler Wall Coating 
— Water Columns — 
Boiler Alarms, Instru- 
ments and Controls. 


The PAUL 


B. HUYETTE CO., INC.| 


Established 1896 


401 N. BROAD STREET PHILADELPHIA, PA 
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HESE ten Sullivan air compressors 

furnish the air power—15,000 cubic 
feet of it every minute—that operates 
the thousands of tools used in build- 
ing many of the ships that form the 
life line of the invasion. 


Chipping hammers, sand rammers, 
air hoists, sand blast machines, grind- 
ers, spray guns and the countless 
other tools that are used in this huge 
plant are powered entirely by this 
battery of heavy-duty, continuous- 
service compressors. 

Sullivan WN-114’s were chosen for 
this important war job for a number 
of reasons: They were easily and eco- 
nomically installed (all Series 100 
compressors are shipped completely 
assembled). They were ideally suited 
for Diesel drive (Series 100 compres- 


OFFICES—‘exttle Boston New York © Chicago Portland 

Pittsburgh © St. Lovis © Detroit © San Francisco @ 
Birmingham Knoxville ¢ Huntington Los Angeles Duluth e 
El Paso © Butte © Salf Lake City © Scranton © Denver © Dallas. 


sors operate efficiently with any type 
of drive). They require little floor 
space (compact design made this sav- 
ing possible). They carried an en- 
dorsement from industry for their 
lower maintenance costs (since 1937, 
when the first Series 100 was built, 
these modern compressors have been 
used in every type of industry with 
unqualified success). 


The efficient Sullivan Series 100 air 
compressor has been an important 
factor in the creation of wartime pro- 
duction records. It is also playing an 
equally important role in the post- 
war plans of far-sighted executives. 
Sullivan Machinery Company, Michi- 
gan City, Indiana. IN CANADA: 
Canadian Sullivan Machinery Co., 
Ltd., Dundas, Ontario. 


AIR COMPRESSORS FROM % TO 3,000 wait 


PRODUCTS—“Stationary and Portable Air Compressors 
from Y% to 3000 H. P. © Pneumatic Casting 
Grips © Foundation Breakers © Portable Hoists @ Rock Drills. 
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important jobs 


DING ENGINEERS 
Honan-Crane 


‘st choice 


and operators have 
“Continuous” Oil Purifiers t 
in oil purification equipment. The $8 
efficiency of Honan-Crane Purifiers in both 
fuel and lube installations is making pos- 
sible operating records far above ordinary 
expectations. 


Honan-Crane installation. In this picture 
you see a row of 12 Honan-Crane Purifiers 
direct connected to 1000 hp. Cooper-Besse- 
mer G-MV Compressors in a new Western 
Arsenal. In this plant, Honan-Crane Puri- 
fiers are direct connected to 24—1000 hp. 
Cooper-Bessemers, 19—1000 hp. Worthing- 
ton and 11—1450 hp. Rathburn Jones en- 
gines, a total of 68,950 hp. 

Honan-Crane Purifiers are replacing 
strainer and centrifugal type filters in many 
plants. Investigate the superior efficiency of 
Honan-Crane Purifiers and see what they 
will do for your engines. Write today for 
complete specifications and engineering bul- 
letins on the purification of lube and fuel oils. 


HONAN-CRANE CORP. 


Subsidiary of Houdaille-Hershey Corporation 


1200 SIXTH AVE. 
LEBANON, INDIANA 
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Pictured below is another outstanding» 


be discovered by periodic inspeciion 
and tests of boilers and other ecuip. 
ment, with necessary overhauling and 
checks on fuel consumption. Det:iled 
inspections bring out unusual met! ods 
of effecting economies in plant power 
services. Government is working on. 
stantly with research agencies of fuel 
and equipment industries to improve 
firing methods and plant facilities for 
better results and elimination of waste, 

For the program’s operating details, 
write National Fuel Efficiency Section, 
Bureau of Mines, Washington, D. C. 


ASTM Advances Date 
Of Its Book of Standards 


Heavy demands for the 1942 Book of 
ASTM Standards and its supplements 
occasioned by war-production efforts have 
necessitated advancing by a full year pub- 
lication of the next book. It covers some 
6000 pages in three parts: I, metals; II, non- 
metallic materials—constructional (cement, 
lime, concrete, paint, etc) ; III, non-metallic 
materials—general (petroleum, _ textiles, 
plastics, coal, rubber, etc). 

Two new tests of interest to power engi- 
neers are: (1) Non-ferrous metals: A new 
method of determining resistivity of copper 
and copper-and-copper-alloy electrical con- 
ductors should be of considerable help to 
the industry. The new method, which covers 
apparatus, test specimens and methods to 
be followed, is intended to have an accuracy 
of 0.50% for material with resistance of 
0.0001 ohm or more. (2) Embrittlement 
testing of boiler water: These new methods, 
D 807, culminate a most extensive investige- 
tion carried on by the Joint Research Com- 
mittee on Boiler Feedwater Studies over # 
period of some ten years. In much of the 
work the U. S. Bureau of Mines took an 
active part through its research stations 
and technologists, and the new test uses the 
embrittlement detector that was developed 
by W C Schroeder and A A Berk. Non 
exclusive licenses for manufacture and dis 
tribution are given at the discretion of the 
Secretary, U. S. Dept of the Interior. 


Postwar Manufacturing 
Materials at Power Show 


Forthcoming sessions of the biennial 
Power Show (Madison Sq Garden, Nov. 
27 to Dec. 2) were originally planned to 
serve in great part as a war-production aid 
The literal explosion of the invasion under 
Germany’s westwall, plus political pressures 
for shaping reconversion plans before the 
national election, have sharply altered the 
industrial outlook. It now appears that the 
Exposition will cater more strongly 
civilian production needs. ; 

But because of preparations to continue 
the state of war indefinitely regardless © 
Germany’s expected capitulation, many ¢* 
hibits will contain samples of war product: 
as well as mechanical equipment, materials 
and supplies pertaining thereto. Moreove! 
the logistics of the armies of occupatio?, 
plus demobilization of the fighting force 
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Before you install wiring in a location where 
there is danger of fire, first make this test: 


Light a match, and hold a piece of Flamenol* 
wire in the flame. Use several matches, one after another. 
The insulation will char, but it will vot burst into 
fame. Therefore, Flamenol gives you this assurance: 
If fire does break out, it will not be spread by the wiring. 


Flamenol Has Proved Itself 


The insulation on Flamenol wire and cable is 
not a newly developed and temporary substitute. De- 
signed to overcome the disadvantages inherent in 
other insulations, it has been in commercial use more 
than eight years. Its many advantages, listed at right, 
have been proved under severe conditions of service in 
thousands of industrial installations. 


As a result of thorough tests carried out over 
long periods of time, many of the country’s leading 
chemical, oil, automotive, and other companies changed 
to Flamenol long before the rubber shortage. For further 
information, constructions, suggested uses, etc., write 
to the nearest G-E office. General Electric Company, 
Schenectady, N. Y. 


12 BIG ADVANTAGES 


FLAME RESISTANCE— 
does not support com- 
bustion. 


CORROSION RESIST- 

ANCE—immune to ac- 
tion of oils, acids, 
alkalies. 


SUPER-AGING — does 
not oxidize. Highly re- 
sistant to sunlight and 
weathering. 


EXCELLENT PHYS- 
ICAL PROPERTIES — 
has minimum tensile 
strength of 1500 Ib per 
sq in., minimum elon- 
gation of 100 per cent. 


DIELECTRIC 
STRENGTH — retained 
at about 720 volts per 
mil through severe op- 
erating conditions. 


SMALL DIAMETER — 
saves space, facilitates 
wiring. 


offered by FLAMENOL 


7. 


SMOOTH SURFACE — 
facilitates pulling 
through conduit. 


FREE STRIPPING— 
speeds splicing, avoids 
nicking conductors. 


DIFFERENT COLORS 
—simplify circuit trac- 
ing. 


ARIOUS CON. 
STRUCTIONS aid 
selection for special ap- 
plications. 


SELF - PROTECTING 
FINISH — eliminates 
need for braid, less 
space required. 


ATTRACTIVE AP- 
PEARANCE—is main- 
tained through long 
service, painting is never 
needed. 


*Reg. U.S. Pat. Off. 


GENERAL ELECTRIC 


CABLE 
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will perpetuate a sharp division in many 
branches of industry between government 
and private work for many months to come, 

One of the most important purposes-of the 
Exposition will be to assist in forming judg. 
ments as to the probable availability aad 
uses of various manufacturing materials in 
months to come. On such judgments de. 
pends largely selection of designs for manu- 
factured products and all the problems of 
plant equipment, arrangement and power 
supply involved. 

Easing of the materials situation will per- 
mit resumption of normal activities by many 
industries but not normal freedom of choice, 
It would not be surprising, therefore, if 
plant changes were frequent for many 
months to come, all of which implies a lively 
market for the Exposition products. 

Every problem connected with generation, 
distribution, control and application of heat 
and power in manufacturing is reflected in 
more ways than one by the power show dis- 
plays. Further light is contributed by the 
consultation service that all exhibitors make 
a special point of providing. 

A preliminary review indicates that the 
following products will be well represented: 
heat and power production, distribution of 
energy, control appliances, auxiliary ap- 
paratus, instruments for indicating and 
recording measurements of quantities and 

pressures, power transmissions, materials 

C omb at it with handling equipment, engineering materials, 
and specialties, machines and tools. 

A r M 8 T # 0 N. G Like its predecessors, the Power Show 

will be closed to the public and open only by 

invitation and registration to persons asso- 

Siam 7 ciated directly with power field activities. 

y fee More space has been provided than at the 

exposition two years ago, and a greater 

1 U M | D | FE j E R S number of exhibitors is to be accommodated 

by restricting size of booths. The show is 

under the management of the International 

Exposition Co, of which Charles F Roth, 

manager of the show, is president. 


Armstrong Unit Humidifiers offer big advan- { 
tages in chemical, food, paper, printing, tex- a at WPB Announces a 


tile, explosive, woodworking, ceramic, to- oh R Reconversion Program 
bacco, leather and other industries. No 


other method of humidification offers the ‘ Gat: 


following combination of features: 4 Navy and major war agencies have agreed 

, on a program to provide the utmost stimulus 

Installed like unit heaters. | to reconversion when Germany is —_ 

ry while protecting production for the Japa- 

Do net add to heating lead. nese war. Acting upon findings that there 

Extremely sensitive—highly accurate will be a reduction of about 40% of - 

ri r form ddles. production within three months after Ger- 

A d many’s defeat, which will free over 4,000, 
Can be installed anywhere. : * 000 workers, the Board decided to: 

Quiet and dependable. NEW BULLETIN . (1) Remove almost all controls over ma- 


Economical—as:low as two cents per hour. athe terials immediately upon the defeat 0! 


An educational discus 


i idificati Germany except those necessary to assure 
sion on humidification. 
Big capacity—40,000 cu. ft. per hr. on Includes chorts, dota, the reduced measure of war production nec: 


smallest model. tables; describes Arm- essary to beat Japan. This means that any 


plant and materials not needed for mili- 

Inexpensive to instell. a tary production can be used for civilian. 
Seldom require maintenance. (2) WPB and other Government agencies 
r ae will do everything in their power to assist 
ARMSTRONG MACHINE WORKS . ee and encourage industry in resuming civilian 
812 Maple Street, Three Rivers, Mich. MES production and maintaining employment 


bo through the “know-how” of its industry 
divisions and industry and labor advisor’ 
committees. 


(3) The Board will maintain its org@™ 


STEAM TYPE UNIT HUMIDIFIERS’ ization and powers so as not to relinquish 


authority until it is certain the war-Pr 
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CONTROLLED 
 PREVENTS MOISTURE LOSS 
prevents: WEIGHT 
| MAINTAINS QUALITY 
ELIMINATES STATIC 
 \wPROVES HUMAN COMFORT 


REMOTE 


CONTROL 


LITHGOW CORROSION 


the NT COATING 
od: 
of 
ap- 
ind Grove FlexFlo Valves employ just one (non-metallic) moving part 
ind CONTRACTS 
als- = —a flexible synthetic rubber tube which expands to open and con- 
ab, Fort i — TO CLOSE tracts to close. Therefore, there are no rubbing surfaces—no seats, 
= 
‘4 = discs, stuffing boxes, etc., to wear, stick or leak. All inner surfaces 
by 
80° of the valve are completely protected with resilient Lithgow syn- 
rv thetic coating which impregnably resists highly corrosive fluids and 
iter gases, and eliminates any possibility of electrolytic action. Line fluid 
ted EXPANDS 
is is hermetically sealed off from the external operating medium by 
- TO OPEN the flanged lips of the cylindrical expansible tube which is securely 
BY anchored within the valve body. External remote control operation 
of the FlexFlo Valve may be affected manually, automatically or in 
combination with automatic control instruments. 
Write for Bulletin 800 Today. 
my. 
eed 
ilus 
ted, - UTILIZE ANY EXTERNAL SOURCE 
OF FLUID PRESSURE SUPPLY 
war EXPANSIBLE MPRESSED LEVATED 
Ser TUBE TYPE =" AIR TANK 
00. VALVE 
ma- 
of 
sure 
nec: 
any 
nili- SIMPLICITY 
n. accuaacy 
cies 
ssist a 
lian 
REMOTE con rRO 
sory 
GROVE REGU T OR COMPAN 
uls 6547 GREEN STREET, OAXLAND 8, CALIFORNIA. Branch Offices: 30 Rockefeller Plaza, New York 20 + 5644 Navigation WRITE TODAY FOR 
pro- Boulevard, Houston 11, Texas «* 1930 West Olympic Boulevard, Los Angeles 6, California BULLETIN 800 
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R/M PACKING --- 
Master of Tough Fluids 


Oil, ammonia, acids, alkalis—they are 


all in a day's work for_R/M Packings. 


Keeping these fluids in line, and keeping 


them there longer and better — that's 


R/M's contribution to this war. Constant 


laboratory research and development, and 


over 40 years of experience have 


made this possible. 


And when the war is over and R/M 


production is released from service, you'll 


find R/M packings will deliver outstand- 


ing performance for you, too. 


RAYBESTOS-MANHATTAN, INC. 


PENNSYLVANIA 
* North Charleston, S. assaic, N. 
MAKERS OF POR EVERY INDUSTRIAL USE 
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duction program is adequate for vict. ry 
over Japan. 

Industry is to have its own way, accord- 
ing to availability of markets, men, ma'e- 
rials and plants to do the swiftest and most 
effective job possible of restoring prod:c- 
tion, making whatever people want aid 
affording maximum employment as quick, 
as possible. The plan is simple in outline. 
Detailed procedures for putting it into eff:ct 
will be developed promptly. It provi: es 
that there will be only one preference rat- 
ing, in addition to the present emergency 
AAA rating, and this rating will be re. 
served exclusively for military programms 
during the war against Japan. All other 
production will be unrated. Manufacturers 
will be permitted to accept unrated orders 
but will be obliged to fill rated military 
orders ahead of all other business. 


WPB Modifies Rules 
In the Power Field 


Manufacture of Turbines. Since the de- 
mand for steam turbines has greatly de. 
creased in recent months, WPB has lifted 
restrictions on use of auxiliaries and spe- 
cial equipment for turbine manufacture. 
Restrictions were removed by revocation 
of Schedule VI to Limitation Order L-154, 
governing auxiliary equipment and ap- 
purtenances for steam turbines for land use. 
Many petroleum and synthetic rubber 
projects that required large numbers of 
turbines have been completed and new 
facilities have come into production, per- 
mitting fulfillment of all marine programs 
requiring turbines. However, manufacture, 
delivery and installation of steam turbines 
for land use remain subject to all other 
applicable WPB regulations. 


Certain Transformers. Office of War Util- 
ities, WPB, has modified rules governing 
the placement of purchase orders for cer- 
tain types of transformers smaller than 
250 kva. No longer is it necessary to file 
applications to purchase transformers of 
this size and type, except liquid-filled and 
dry-type power or distribution transform- 
ers smaller than 250 kva having special 
features, design characteristics or acces- 
sories as defined in paragraph a, Block 4. 
Form WPB-2643. 

In general, it will not be necessary to 
file applications for purchase of 3-phase 
transformers or those with non-standard 
voltages in smaller sizes. However, ap- 
plications must be filed for all transformers 
of 250 kva and larger. Amendment to 
General Scheduling Order M-293, Table 8, 
contains the new rules. 


Utility buildings construction, formerly 
restricted by Conservation Order L-41 and 
by Utilities Orders U-1, U-3 and U-4, is 
now restricted only by the utilities orders, 
WPB announces. Change was made by 
amendment to Order L-41, which eliminates 
such construction from restrictions of that 
order. By utility construction is meant 
any building or group of buildings to be 
used directly in furnishing electric, 285, 
water, central steam heating or wire com- 
munications services (telephone or tele 
graph). 


(Continued on page 192) 
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Plain cylindrical outer barrel and end 
cover are the only parts subjected to tensile 
stress resulting from discharge pressure; 
bolted, kept tight or taken apart as easily as 
any pressure vessel. 

The split inner case is subject to com- 
pression by discharge pressure exerted by 
the fluid in the free space between the outer 
barrel and the inner case. Inner case bolting 
is for initial tightness only and is lighter for 
a Boiler Feed Pump of 3000 Ibs. pressure 


than for the average split case cold water 
pump for 100 lbs. 

Rotating element is assembled as a com- 
plete unit and dropped into the inner case 
just as on the simplest split case multi-stage 
pump. There are no distance sleeves between 
the impellers and no balancing drum or disc, 
as the opposed impellers eliminate axial 
thrust. The element consists only of im- 
pellers with their rings and the shaft. 

Write for Boiler Feed Pump Bulletin. 


f 


CENTRIFUGAL AND TURBINE PUMPS 


“BYRON JACKSON co. 
‘Los ANGELES * New York. 
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These NEW Catalogs, Booklets and Bullet ns 
Are Yours for the Asking! 


AIR CONDITIONING, HEATING 
REFRIGERATION AND VENTILATING 


1 OIL BURNERS—Ray Oil Burner 
Co, 401 Bernal Ave, San Francisco 


12, Cal. 


heat equipment. 


2 FLAT-SPRAY NOZZLES — Chain 
Wis. 8-page 


Belt Co, Milwaukee, 


168-page catalog provides factual 
technical data for selecting or installing 


INSTRUMENT TRKRANSFORMERS— 

General Electric Co, Schenectady 5, 
N. Y. 56-page booklet No. GEA-4240, en- 
titled “Instrument Transformer Accuracy 
Standards,” is divided into two parts. 
First section explains ASA _ accuracy 
standards for potential and current trans- 
formers and shows how they differ from 
NEMA standards. Second part consists 
of a handy guide for selection of standard 
indoor and outdoor current and potential 
transformers. 


bulletin No. 459 describes Rex flat-spray 


nozzles for projecting water over all sur- 
faces for cleaning, cooling, washing and 


descaling operations. 


3 ICK-MAKING EQUIPMENT—Frick 
Pa. 36-page bul- 


Co, Waynesboro, 


9 DISTRIBUTION TRANSFORMERS 

—Allis-Chalmers Mfg Co, Milwaukee 
1, Wis. 4-page bulletin No. B6333 de- 
scribes expanded line of distribution trans- 
formers which withstand complete water 
submersion. 


letin No. 127-G discusses Brine Race Sys- 
tem, submerged shell coolers, pipe coils, 


dual-pressure plants, group lift, one-man 


MAINTENANCE MATERIALS 


operation, plant design, F-P air system, 


F-P-R_ system, 
tanks, brine agitators, ice cans, 
and hoists, tank aux 


tions. 


CONTROLS, MECHANICAL 


4 PRESSURE CONTROLS — Auto- 


framework and covers, 
can 
dumps, ice-saver Cunspe, can fillers, cranes 

liaries, ice storages, 
scoring and vending machines, moderniza- 


10 HEAT-RESISTANT COATINGS— 

Preferred Utilities Mfg. Corp, 1860 

Broadway, New York 23, N. Y. 1-page 

bulletin No. 925 discusses White Hot and 

Pyro-Chrome coatings. 

11 PROTECTIVE COATINGS — Quig- 
ley Co, 527 Fifth Ave, New York 17, 


N. Y. Triple-A catalog, color card and 
bulletins cover entire line of Quigley pro- 


matic Control Co, St. Paul 4, Minn. 


50-page catalog No, 
line control by pressure. 


TEMPERATURE 


Wis, 
general 
Duo-Stat. 


16-page bulletin No. 


the same instrument. 


& AIR-OPERATED CONTROLLERS— 

Britsol Co, Waterbury 91, Conn. 8- 
page bulletin No. A115 presents Model 93 
of temperature, 
pressure, vacuum, liquid level, humidity 


series for the control 


and flow. 


ELECTRICAL EQUIPMENT 


HEAT LAMPS—Wabash Appliance 
7 Corp, 345 Carroll St, ivestion 31, 


N. Illustrated brochure 


C-4 gives general 
information and data on remote and static 


CONTROL — 
Johnson Service Co, Milwaukee 2, 
12-page bulletin No. 396 describes 
features of Johnson eae 
396A 
covers technical and installation data on 


discusses 
Birdseye infra-red radiant heat lamps. 


tective coatings. 

12 SKIN CREAMS—B. F. Goodrich Co, 
Akron, Ohio. 4-page catalog section 

No. 12010 describes Clad protective skin 

creams for wet or dry work., 

13 WATERPROOFING MATERIAL— 
Flexrock Co, Filbert and Cuthbert 

St, Philadelphia 4, Pa. 4-page folder tells 


how to stop leaks with Flextite without 
removing water pressure. 


14 LOOR-SURFACING MATERIAL 
—A. C. Horn Co, Long Island City 1, 
N. Y. 4-page booklet describes Blue Tem- 


er Ferem floors for newly constructed 
uildings, or when patching, resurfacing 
or relaying worn and eroded floors. 
15 PLASTIC COATINGS — Amercoat 
div, American Pipe & Construction 
Co, Box 3428, Terminal Annex, Los An- 
geles 54, Cal. 16-page catalog discusses 
uses of Amercoat, including a list of ma- 
terials and equipment that are now being 


ogee against corrosion or contamina- 
tion. 


FILL OUT AND SEND TODAY! NOT GOOD AFTER JANUARY 1, 1945. 


Write in circle number of item 


describing one catalog wanted» 


Write in circle number of item 


describing one catalog wanted» 


‘ 

POWER, 330 West 42nd St., New York 18, N. Y. 11/44 POWER, 330. West 42nd St., New York 18, N.Y 11/44 ' 

Write in circle number of item Write in circle number of item ' 
describing one catalog wanted» describing one catalog wanted» 
4 

POWER, 330 West 42nd St., New York 18, N. Y. 1 1/44 POWER, 330 West 42nd St., New York 18, N.Y. 1 1/44 1 


PIPING, FITTINGS 
VALVES AND SPECIALTIES 


16 WELDING FITTINGS — T ub, 
Turns, Inc, Louisville, Kentucky, 
20-page booklet gives allowable working 
pressures for welding fittings in five clagges 
of oil, district heating, gas 
and air, and refrigeration. 
17 STEEL TUBING—Globe Steel Tubes 
Co, Milwaukee 4, Wis. 24-page byl. 
letin No. 112 lists bursting pressures of 
seamless tubing from %- to 9%-in. OD, 


18 CONDUIT SYSTEMS—Ric-wiL (, 
1572 Union Commerce Bldg, Cleve. 
land 14, Ohio. 12-page catalog No. 44 dig. 
cusses conduit systems for underground 
and overhead steam, oil or hot-water lines, 


WATER TREATMENT 


Ww WATER SOFTENER EQUIPMENT 
—Elgin Softener Corp, Elgin, Il. 
8-page bulletin No. 606 presents improved 
double-check zeolite water softener, 


20 WATER CONDITIONING —Coch- 
rane Corp, 17th & Allegheny Ave, 
Philadelphia 32, Pa. 8-page reprint No. 
32 describes characteristics of acid regen- 
erated carbonaceous zeolites. 


21 GAS REMOVAL — Cochrane Corp, 

17th & Allegheny Ave, Philadelphia 
32, Pa. 4-page publication No. 2975 dis- 
cusses Cochrane Decarbonators for remov- 
ing certain dissolved gases from water 
solution. (Continued on page 190) 


HOW TO ORDER 


Be sure to fill out, completely, 
one coupon for each piece of 
literature you order. (See sam- 
ple below.) This. gives your re- 
quest authority and helps the 
manufacturer to address your 
copy completely. Readers who 
fail to prepare request blanks 
correctly may be disappointed 
under difficult postal conditions 
and limited quantities of bul- 
letins available today. 

Use as many coupons as you 
need, but cut them out and- 
send them as one block in an 
envelope addressed to POWER, 
330 W 42nd St, New York 18, 


Write in circle number of item 
describing one catalog wanted 


Your Company Nome Mig... 
| 


address First 
ville, 
Your Nome SFA 
Your Title _ Eaginett.. 


{ POWER, 330 West 42nd St., New York 


— 
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True Steam Trap economy starts with the blueprint 
for installing new steam using equipment. If that 
plan calls for Super-Silvertop Steam Traps to 
drain off condensate, and if they are installed, 
then the owner can expect true Steam Trap 
economy for years to come. Why? Because the 
installation brings a saving on fittings . . . Super- 
Silvertop requires only one, a saving also on 
Super-Silvertops can be 


labor costs since each trap requires 60 minutes 
piped as an elbow or 
straight-in-line. less installation time. 


And since this trap can be inspected without removing from the line, 
hours of labor are saved throughout its years of usefulness. Multiply 
these economies by the number of traps you install, and the saving over 
the years is startling . . . You will find other economies and advantages in 
the free book, “How to Choose a Steam Trap”. Write for your copy. 


THE V. D. ANDERSON COMPANY 


1934 WEST 96th STREET ° CLEVELAND 2, OHIO 


TEAM TRAPS 
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The VIKING Standard Pump 


This cut-away illustration reveals the simplicity of design and the 

extremely sturdy construction of the Viking Standard Pump. . . fea- 

tures that insure dependable, carefree service and that have made 

Vikings first choice with American industry for every rotary pumping 

job . . . no matter how tough. The Viking Standard Pump is suitable 

for suction lifts up to 25 feet, and for heads of 115 feet or 50 pounds 
pressure. Heavy Duty styles also available up to 200 
pounds pressure. Sizes range from 5 to 1050 GPM. 
Write today for Bulletin Series 800 which describes 
and illustrates Viking Pumps widely used in the power 
equipment field. IT’S FREE. 


COMPANY 


CEDAR FALIS IOWA 


BREECHINGS 
AIR DUCTS 
UPTAKES 
HOPPERS 
STACKS 
For the Utmost in 


Efficiency and 
Long Life Specify — 


CONNERY CONSTRUCTION CO. 


SECOND & LUZERNE STS. PHILADELPHIA 
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New Bulletins 
(Continued from page 188) 


OTHER EQUIPMENT 


22 FLUSHING SYSTEM — \Vinslow 
Engrg Co, 4069 Hollis St, Oakland 
8, Cal. 8-page booklet covers the Winslow 
Giant-Flo flushing system for larse tur. 
bine-driven reduction-gear propulsivun ma- 
chinery, large diesel engine planis and 
other heavy-duty machinery. 


23 CARBIDE-TIPPED TOOLS—More- 
land Tool Co, 16935 W MeNichols 
Rd, Detroit 19, Mich. 24-page booklet 
discusses tool holders, counterbores, coun- 
tersinks, pilots, driving bars, back spot- 
facers, cutters, etc. 


24 WIRE ROPE—Preformed Wire Rope 

Information Bureau, 520 N Michigan 
Ave, Chicago 11, Ill. Bulletin, entitled 
“Wherein We Sleuth Out a Fact or Two 
About Preformed Wire Rope!” and book- 
let, entitled ‘Pertinent to Preformed,” 
give valuable information on subject. 


25 RIGID AND FLEXIBLE COUP- 
LINGS—Philadelphia Gear Works, 
Erie Ave & G St, Philadelphia 34, Pa. 
20-page bulletin No. 150 describes line of 
rigid and flexible couplings. 


26 WORM GEAR REDUCTION UNITS 
—Cleveland Worm & Gear Co, 3293 
E. 80th St, Cleveland 4, Ohio. 4-page bul- 
letin points out advantages of Speedaire 
fan-cooled worm gear reduction units, 


All literature designated with 
a star (4%) may be obtained only 
by writing direct to the manu- 
facturer on company letterhead, 
giving writer’s name and title. 


STEEL FORGING TEMPERA- 

TURES—Steel and tube div, Timken 
Roller Bearing Co, Canton 6, Ohio. 78- 
page book contains recommended forging 
temperatures of 68 steels, as determined 
by hot twist test conducted by company. 


2 RADIATION PYROMETERS—Pris- 

tol Co, Waterbury 91, Conn. 12-page 
bulletin No. P1202 gives application, op- 
eration and design of Bristol radiation 
pyrometers. 


28 FLOWMETERS — Builders-Provi- 
dence, Inc, Providence, R. IL. 8-page 
bulletin No. 349 describes Shuntflo meters 
for measuring flow through steam, air or 
gas lines. 


2 STEAM ENGINES—tTroy Engine & 

Machine Co, Troy, Pa. 8-page_bul- 
letin No. 306 discusses vertical Troy- 
Engberg steam engines. Sectional draw- 
ings are included. 


30 CENTRIFUGAL PuMPs - - Chain 

Belt Co, 1600 W Bruce St, Milwau- 
kee 4, Wis. 20-page bulletin No. 447 pre- 
sents Rex Speed Prime pumps, in sizes 
from 1% to 8 in., with capacities ranging 
from 3000 to 125,000 gal. per hr. 


3 CENTRIFUGAL FIRE PUMPS— 
Allis-Chalmers Mfg Co. Milwaukee 
1, Wis. 4-page bulletin No. B6336 covers 
ac single-stage double-suction centrifuga! 
fire pumps for heads from 60 to 108 Ps! 
at capacities from 500 to 1500 gpm. 


3Q RUBBER PRoDUCTS—B F Good- 
rich Co, 490 S Main St, Akron. 
Ohio. 12-page booklet discusses company * 
line of Vibro-Insulators, molded, extruded, 
lathe cut and sponge rubber products, 
rubber-lined tanks and valves, Korosea! 
products, etc. 


33 VIBRATION CONTROL— Vibratio® 
Control Co, 545 Fifth Ave, New Yor 
17, N. Y. 6-page pamphlet contains data 
on vibration-proof bases for fans, com 
pressors, pumps, generating sets, indus 
trial machinery and marine equipmen 
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SOUTHERN COLORADO POWER COMPANY | 
Pueblo, Colo. 


type bent tube boiler with under-| 
feed stoker. Water walls and) 
"We economizer. Design pressure 525. 


lbs. Total steam temperature 750: 
degrees F. 


IN A LARGE MID-WESTERN STEEL MILL 


Two 105,000 lbs. steam per hour 
‘Vogt LE type.bent tube boilers 
with chain grate stokers and 
economizers. Design pressure 225 


degrees F. 


HEATING 


CRIMINAL COURTS BUILDING AND JAIL 
New York City 


Four Vogt sectional header type’ 
. boilers of 47,000 Ibs. steam per 
( hour capacity, oil fired. Design 
pressure 200 Ibs. 


HENRY VOGT MACHINE CO. 

anch Offices: NEW YORK CLEVE? 

CHICAGO PHILADELPHIA 


x 
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90,000 Ibs. steam per hour Vogt LE! | 


Ibs. Total steam temperature 550) 
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If you are planning immediate 
boiler installation or replace- 
ment, the efficiency and economy 
of a Cyclotherm Steam Generator 
will interest you. While the range 
of available units obviously can- 
not be on a peace time basis, 
Cyclotherm engineers will gladly 
cooperate in meeting your needs 
in power, processing or heating 
with available units. 


Cyclotherm meets the dollar 
efficiency test through a wide 
power range (10 to 300 horse- 
power) with both oil and gas 


OSWEGO 


492 (789b) 


DOLLAR 
done per dollar spent—measures — 
_ the value of steam generation © 


AMES IRON 
NEW YORK 


fired units. Its exclusive princi- 
ples of combustion and design 
have proved Cyclotherm’s dollar 
saving and dollar making ca- 
pacity under most rigorous oper- 
ating conditions. 

Cyclotherms are fully auto- 
matic, sturdily built and com- 
pletely self contained. They give 
years of trouble free service with 
a minimum of attention,” 

Detailed additional informa- 
tion will be supplied promptly 
upon request. Our engineers are 
available for consultation. 


30 Horsepower 
Cyclotherm Steam Generator 


BOX 702 


- born in 1914 and attended Princeton Uni- 
versity, started with Roebling Co in 1935, 


Formerly, all utility constructic.: was 
controlled by Order L-41, with a $1,099 
allowable exemption for construction of any 
single unit building or group of bv. |dings 
without WPB approval. 

Under the amended order, only < 
system utility construction is retai: 
Order L-41, with a $1,000 exemption for 
any building or group of buildinys used 
directly for a sewage system and owned 
by a sewage operator, as defined i: Order 
P-141. 


wage. 
ved in 


John A Roebling’s Sons 
Co Elects Officers 


Charles Roebling Tyson has been elected 
president of John A Roebling’s Sons Co, 
manufacturers of wire products, succeeding 
the late William A Anderson, who died on 
September 10, 1944. 

Election of Mr. Tyson places in the 
presidency the grandson of Charles ¢ 
Roebling. son of the founder, who became 
president at 28 and served in that capacity 
from 1877 to 1918. Mr Tyson, who was 


Charles Roebling Tyson 


and worked in various manufacturing de- 
partments, including the open hearth and 
wire mills at Roebling, N. J. In 1940, he 
was made secretary and treasurer. 
Election of Lt Joseph M Roebling, now 
abroad with U. S. Army Air Corps, as chair- 
man of board of directors, was also al 
nounced. First vice-president since 1936, 
he is the son of the late Ferdinand W 
Roebling, Jr, president from 1926 to 1936. 
Lt Col F W Roebling, III, U. S. Army Corp 
of Engineers, another great- -grandson of the 
founder, continues as vice-president. 
Also announced was the election of 
Archibald W Brown, treasurer, and H D 
Rathbun, secretary and assistant treasurer. 


Joseph M Reebling FW Roebling 1 
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S. D. WARREN COMPANY, manuboctérers of we printing papers, Cumberland 


assisted Ly a WARREN PUMP 


Mills, Maine . . . 


Paper Mills place a premium on reliability and 
performance. At Cumberland Mills the. plant 
hydraulic elevator pump has a dual drive turbine 
ond synchronous motor. 

The turbine driver is used to regulate heat balance 
ond to supply process steam. Pump requirements 
ore thus served with by-product power. The syn- 
chronous motor generates when the steam demand 


exceeds the pump load and operates as a motor 
when the demand is less. Pump power costs are 
reduced to a minimum. 

In serving industry Warren not only builds pump- 
ing machinery for many important and widely 
diversified services but cooperates with plant 
engineers and operating executives in working 
out money-saving installations. 


WARREN PUMPS 


WARREN, MASSACHUSETTS 
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WARREN STEAM PUMP CO., INC. 
ER November, 1946 


THIS MAY BE NEWS to you ... You can get 
all the advantages of Laminum pilus the sealing of 
oil and pressure in bearings... in babbitted Lam- 
inum shims. The babbitt lugs are securely locked 
into the Laminum. Details on request. 

Laminum shims are cut to your specifications. For mainte- 


nance work, however, shim materials are sold through indus- 
trial distributors. 


Laminated Shim Company, Incorporated 
61 Union Street * Glenbrook, Conn. 


Control-Room Visibility 


(Continued from page 82) 


generally happens is premature wear, 
If oil-lubricated bearings are subject to 
the presence of water, best practice js 
to use a compounded oil that will forma 
tacky emulsion resistant to being easily 
washed out. 

Marine engineers employ compara. 
tively heavy bearing oils for reciprocat. 
ing steam engines. These contain about 
20% of rapeseed oil to maintain « tacky 
emulsion. In paper mills the same 
practice is often followed on the “wet” 
end of a paper machine. These are 
instances where presence of water in 
the bearings cannot be avoided and the 
oil runs to waste after passing through 
the bearings. In splash and circulating 
systems, one must use an oil that will 
separate readily from water. 

An outstanding example of the care- 
ful consideration that should be given 
lubrication is found in the construction 
of modern rolling mills. It is stand- 
ard practice to submit blueprints of 
mill machinery to experienced lubricat- 
ing engineers for careful check of all 
details before the equipment is built 
and installed. In such mills it is neces. 
sary to’ reduce the factor of safety to a 
minimum as far as lubricants are con- 
cerned and only expert checking of 
designs avoids recurrent trouble in op- 
eration. 


The Old Chief 


(Continued from page 94) 


He spoke of the importance of keep- 
ing a written record of work done and 
materials handled: “You have a good 
story to tell your employer, so make 
sure that he receives a comparative sum 
mary at least once a month.” For a0 
hour or more the Old Chief continued 
to talk of my coming responsibilities in 
the light of his experience. Finally, he 
clapped me on the shoulder and met- 
tioned that he might be seeing me later 
in the evening. 

Somewhere around the house. I sti! 
have the big gold watch and the goli 
key to wind it up with. I am told the 
my grandchildren find it helpful to ct" 
their teeth on. Fashions change ™ 
watches and in methods of training ene" 
neers, but service, safety and loyalty a 
still the landmarks of our calling. The! 
have not changed, nor do I think thes 
ever will. 
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NICKEL ALLOYS AID THE CHEMICAL INDUSTRY 
to KEEP EM PRODUCING [ 


Stainless Steel Lined Polymerization Reactors in Synthetic Rubber Plant 


Equipment of Stainless Steel, Nickel and Monel 
meets many specialized requirements 


Chemical engineers have met America’s 
wartime challenge. 


They opened the gates to a mighty 
flood of products going to war...strate- 
gic raw materials, synthetic substitutes, 
and entirely new substances having ad- 
vantages all their own. 


A factor in this production success is 
the wide use of stainless steel, Monel, 
and other corrosion-resistant alloys 
containing Nickel. 


For in the chemical industry corro- 
sion is a large-scale menace. 


To wage war on this enemy,chemical 
engineers enlisted the aid of Nickel, 
because Nickel imparts to other metals 
strength and resistance to corrosion and 
Wear. In the chemical field, as in many 


others, a little Nickel goes a long way 
to keep equipment producing. 


It prolongs the life of processing ap- 
paratus, and protects the purity, color, 
and uniformity of the product. 


Hence, stainless and Nickel alloys 
are specified widely for acid heaters 
and caustic coolers, for high-pressure 
autoclaves and vacuum evaporators, for 
cracking towers and polymerization re- 
actors, for shipping drums and tank cars, 
for pumps, piping and storage tanks, for 
agitators and settlers, for stills and di- 
gestors—for every type of equipment 
that converts laboratory experiments 
into full-scale chemical operations. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 


of the chemical industry ...and of many 
others. Whatever your industry may be 
--.if you want help in the selection, 
fabrication, and heat treatment of al- 
loys ... we offer you counsel and data. 


New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
ynopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working  instruc- 
tions. Why not send for your 
copy of Catalog C today? 


* Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5, N. Y. 
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GROUND TO A 
TRUE BALL JOINT 


A lot of unions look alike. Darts look different because they are 
different—they have two bronze seats ground to a true ball joint. 
That means they act differently also. 
They close perfectly—to stay closed: 
but open readily, if needed, to be 
’ wsed over and over again, and Dart’s 
bodies and nuts are made of air- 
refined malleable iron. That's why 
economy-wise buyers insist on Darts. 


Be sure your supplier sends Darts. 


“ull 


E. M. DART MFG. CO. 


PROVIDENCE 5, R. I. 


1% (790a) 


Begin Unit Work 


The War Production Board has «uthor. 
ized resumption of construction work 9 
the $45,000,000 Southwark generating sg. 
tion of Philadelphia Electric Co. 

Only one of the two 150,000-kw gen. 
erating units is to be installed now. The 
completed work, in the fall of 19°46, wil} 
represent an estimated $30,000,000. The 
station’s ultimate capacity is desizned to 
be 600,000 kw, an addition sufficient to 
take care of nearly two million homes, 

Authorization permits installation of the 
150,000-kw turbo-generator, a 12,500-kyw 
auxiliary turbo-generator and two boilers, 
Also included is erection of outdoor sub 
station 66-kvy underground transmission 
cables to the company’s Schuylkill and 
Westmoreland substations and necessary 
receiving apparatus at latter locations, 


OBITUARIES 


J L Lawrence, 68, died on Aug 15 fol 
lowing a heart attack. He was traveling 
engineer of Northern States Power Co, 
Minneapolis. 

J Thomas Richardson, for 20 years with 
Virginia Electric and Power Co, died Aug 
10. He was 50 years old. 

Dwight L Armstrong, 50, vice-president 
of Armstrong Cork Co, died Sept 10, after 
an illness of four weeks. 

Rupert K Stockwell, 62, died Aug % 
of a heart attack. He was in charge of 
Pacific Coast sales for Robins Conveyors. 
Frank H Reagan, board chairman of 
Locke Insulator Corp, died suddenly on 
Sept. 10, at the age of 72. 

P E Herman, 75, retired salesman of 
Monsanto Chemical Co’s organic division, 
died on Sept 23 after a long illness. 


HALF OF EVERY TREE 
CUT GOES TO WAR 


America is shipping ten times as 


much tonnage overseas in this wart 
as in 1917-1918. That wood—as 
packaging lumber, cartons, boxes— 
is expended in battle—it is gone. 
It can be replaced only by you, oF 
by manpower drawn from war pro 
duction to cut more trees. 


Every pound of paper you save 
today _—represents manpower 
saved in cutting, hauling, shred- 
ding. Save every scrap for the 
big scrap we have got to win. 


Ranking beside war bonds and blood 
donations is this job that anybody 
| can do—saving the paper that our 
mills must have to package our fight- 
ing supplies. 


_ PAPER SAVED TODAY WILL 
| FIGHT FOR YOU TOMORRO¥ 


| 
4 
: | | | 


E UP oF DEAERATOR 
WING vent CONDEN: 


to make Synthetic Rubber 


and COCHRANE equipment to help 
produce that POWER efficiently 


One of the most important plants in North America for the produc- 
tion of synthetic rubber-has a power plant that is the last word 
in modern equipment. Among its important features are Cochrane 
Hot Process Water Softeners, with Cochrane Flow Meter control 
of acid feed, Cochrane Deaerators, Cochrane Continuous Blow-Off 
System, Cochrane Filters and Cochrane Multiport Relief Valves. 
The softeners consist of two units each with a capacity of 100,000 
GPH. The softened water is filtered through 8 horizontal filters. ; 

Acid proportioning is operated bya Cochrane flow meter, increase AUTOMATIC wine Down 
or decrease in flow causing a change in flow of acid. The softened - 
and filtered water is deaerated in two Cochrane Deaerators, each 
with a capacity of 800,000 Ibs. per hour. Another Cochrane De- 
aerator deaerates the water supply for the desuperheaters. A 
Cochrane continuous blow-off system is also installed, and Cochrane 
Multiport Relief Valves on the main exhaust header. 

A complete description of this installation mailed on request. 


MAIN CONTROL PANEL FOR LIME, SODA ASH, SULPHURIC ACID. 
AND PHOSPHATE FEEDS, ALSO COMPLETE ALARM SYSTEM 


FIG. 1000 COCHRANE MULTIPORT RELIEF ia AUTOMATIC CONTINUOUS TYPE 
VALVE ON MAIN EXHAUST HFADER ACID FEED EQUIPMENT 


"_FLO-CONTROL VALVE FOR TOP VIEW SEDIMENTATION TANKS SHOW- 
CONTINUOUS BLOW-OFF SYSTEM 


ING DRIVE FOR STIRRING MECHANISM 
COCHRANE CORPORATION 


_ SOFTENERS » DEAERATING SOFTENERS - DEAERATORS - METERS + STEAM SPECIALTIES E, 
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HENSZEY 


A Henszey system will keep boiler water concen- 
trations within safe margins—preventing foaming, 
priming, and the formation of sludge and scale 
(with proper chemical treatment). This absolute con- 
trol of boiler water concentration is accomplished 
continuously, automatically and without heat loss. 


Henszey engineers will gladly make an analysis 
of your plant, offering practical suggestions to prove 
what savings can be made by proper boiler water 
concentration control. Remember that while fuel 
conservation and boiler efficiency are now patriotic 
necessities, fuel savings and lower manpower re- 
quirements point to lower costs of production— 
something to think about and plan for in the near 
future. Contact us now for details. 


HENSZEY CO. Dept. D-11 Watertown, Wis. 


CONTINUOUS BLOWDOWN 


Flow Indicators 
Feed Water Meters 


Distillation Systems 
Boiler Feed Regulators 


Heat Exchangers 
Proportioning Valves 


APPOINTMENTS 


Ross Heater & Mfg Co establishes fa¢. 
tory office at 901 Citizens State Bank Bldg, 
Houston 2, Texas, with John A Coleman 
as manager . . . Lucien W Moore has 
been appointed manager of valve and 
fitting sales department, Crane Co, with 
headquarters at general offices in Chicago, 
Thomas J Hanlon succeeds him as pyr. 
chasing agent . . . Jenkins Bros elects 
James L Dunn vice-president in charge 
of industrial relations . . . Tube Turns, 
Ine, announces appointment of Ches 
Herndon as manager of Houston branch, 
with offices in Commerce Bldg . . . Llewel. 
lyn W Jones has retired as treasurer 
of Grinnell Corp, but will continue to act 
as director, member of executive committee 
of board and as financial advisor. C H 
Rison, formerly assistant treasurer, has 
been elected treasurer . . . Kennedy 
Valve Mfg Co has named Leon H Marsh 
as vice-president and sales manager. 


Westinghouse Electric & Mfg Co an. 
nounces appointment of J H Jewell as 
manager of industry departments and Ed. 
win L Ehret has been made district engi- 
neer of southwestern district of lamp 
division. B M Brown has been named 
manager of petroleum and chemical see. 
tion, succeeding Q M Crater, who was 
transferred to Detroit office of industrial 
department as assistant manager. William 
A Minkler has been appointed air-condi- 
tioning application manager of Westing- 
house Elevator Co. 


Ward Leonard Electric Co names Leon- 
ard Kebler chairman of board of directors. 
Dawson J Burns, formerly vice-president, 
was elected to succeed Mr. Kebler as 
president. Arthur A Berard was elevated 
to executive vice-president and general 
manager and Frank G Logan was elected 
vice-president and manager of research 
and development. Ken Hathaway has 
been appointed manager of radio distribu- 
tor division. 


Walter H Ridley joins main office of 
Foxboro Co sales promotion department 
- DA Roehm is new advertising mat 
ager of switch and panel division of 
Square D Co, succeeding John H Var 
num . .. Republic Flow Meters 
nounces appointment of Merrill Berkley. 
742 S Hill St, Los Angeles, as its exclusive 
representative in southern California and 
portions of Nevada and Arizona . . . Allen- 
Bradley Co adds Frank D Popowies 
as sales engineer to New York staff and 
appoints Charles M McCoombs as 25*!* 
tant to Boston district manager . - 

Cutler-Hammer, Inc, announces * 
pointment of J M Cook as manager of 
San Francisco district sales office. 


G A Wieber has joined central station 
divisions, General Electric, and will 
vote his efforts to the company’s forth 
coming “More Power to America” Pr 
gram. It is a comprehensive, practi 
plan, nationwide in scope, to assist eet 
tric light and power industry in rebuildine 
the power load in immediate postwat 
Christian Steenstrup has request? 
be relieved of his responsibility 2s eng 
neer in charge of refrigeration engine” 
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It was a good thing 
the “doctors” disagreed 


HE operators of a large dredge 

were troubled by low vacuum. The 
consensus of opinion was that a larger 
condenser was required, and the op- 
erators were reconciled to this even- 
tual necessity. Our engineer, who was 
called in to quote on some retubing 
work, suggested that a modification 
of the existing condenser would in- 
crease the vaccum. 


We got the job. After removing over 
20°, of the tubes and making a minor 


41 RIVER ST., HOBOKEN, N. J. Phone—HOboken 3-4425 After 6 P.M. or Sundays—HOboken 3-4428 


change, the desired vacuum was ob- 
tained, and the dredge has been fit 
as a fiddle ever since. 


Why not have a Conseco overhaul 
to guard against untimely condenser 
trouble—while the unit is down for a 
general checkup? Condenser Serv- 
ice has the men, the know-how, and 
facilities to recondition your con- 
denser quickly and thoroughly. We 
work every day in the year, around 
the clock. Don't hestiate to call us 
any hour, day or night. 


DO's and DON'Ts 


Stop Air Erosion— 


Air in circulating water destroys tube 
ends and tube sheets. A Conseco Air and 
Erosion Eliminator, with removable screen 
plates and air ejection piping, will stop this 
trouble forever. Tube and tube sheet life 
increased at least three times. 


Eliminate Weak Tubes— 


Frequently, less than 10% of tubes in 
large condensers require replacement, but, 
unless discovered and removed, they will 
soon necessitate another shutdown and even 
major overhaul. Even a complete retube job 
doesn't assure you against trouble, because 
one of the new tubes may prove defective. 
For 10 years, the Conseco Hydro-dynamic 
Shock Tester has eliminated all guesswork 
about tubes by destroying those ready to 
fail anyway. If a tube passes our test, it 
must be good. 


Stop Tube End Erosion— 


Use FLOWRITES, replaceable, inexpen- 
sive belled-end inserts for entrance ends of 
new or old tubes. They provide smooth, 
directed flow of circulating water, and pre- 
vent air-induced erosion of tube ends. Ven- 
turi effect reduces friction from 10 to 84%. 


Stop Tube Leaks— 


Fast—Conseco Wizard Injector and Seal- 
ing Compound stops leaks almost instantly. 
Inexpensive. Easily installed. 


Don't Scrap Tubes with 
Worn Ends— 
lf they pass our shock test, we can 


stretch them to usable length, cut off the 
worn ends and return them to useful service. 


# A highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 


= & ENGINEERING CO., ING. 


ac. 
Vacuum 
has 
ttee 
i 
edy 
rsh \ \ 
S \ 
3 
as | (3 
amp = 
~ US py, | 
lent, 
eral 
cted 
arch 
has 
ribu- 
e of 
ma 
of 
Var- 
an- 
sive 
and 
llen- 
ywics 
assis: 
] de: 
forth: 
ow EVARORATORS MAIR EIECTORS « HEAT EXCHANGERS WIZARD INJECTORS, FILTERS: 
- POWER « November, 1944 199 


FLEXO JOINTS 


—are used wherever a flexible or swing pipe 
joint is required for conveying steam, com- 
pressed air, water, oil and other fluids under 
high or low pressure. 


Standard FLEXO JOINTS are made of bronze and de- 
signed for working steam pressures up to 250 lbs. and 
temperatures not exceeding 500° F. For temperatures 
above 500° F and steam pressures up to 1350 Ibs. FLEXO 
JOINTS are furnished of cast steel. 


Simplicity is one of the outstanding features as there 
are no springs to lose or ground surfaces to wear. FLEXO 
JOINTS will swivel through 360°, yet there is no restric- 
tion of the flow of fluid through the fitting. There is a 
full pipe area in all positions. 


Any desired pipe line flexibility can be obtained by 
using a combination of the several styles of FLEXO 
JOINTS— illustrated at left. 
that are moved or swung in different directions or on 
machinery or equipment that must be supplied with any 
fluid while in motion. 


Install them in pipe lines 


Sizes—'% inch up to 3 inches, standard iron pipe 


Order from your regular supply house or direct from 


FLEXO SUPPLY CO.,INC. 


4224 Olive Str. St. Louis, (8) Mo. 


S. A. ARMSTRONG LTD. 
115 Dupont Str. 


ER TRAP 
offers ALL 
of these 
features 


OTH 


NO AIR-BINDING—Discharge air as 
efficiently as water . 
UPS—Drain when cold 
ADJUSTMENT, for any pressure... 
NO WATER-LOGGING —A 


. » NO FREEZE- 


. » NO DRIBBLING— 


Close immediately when steam con- 


5 Types of Nicholson Industrial Thermostztic Steam Traps 


2 to 6 times greater valve area and discharge capacity. 
225 Ibs. Write NOW for Bulletin No. 843 . . . See Our Catalog in Sweet's. 


125 OREGON ST. 


division of GE, but will continue a> cop. 
sultant, D F Newman, formerly as: istag: 
engineer, succeeds Mr. Steenstruy ang 
L W Atchison, formerly designing engi- 
neer, becomes assistant engineer. 


I-T-E Circuit Breaker Co names Larry 
L Buck, formerly marine application en. 
gineer, as assistant to president . . , 
Fairchild Camera & Instrument Corp 
has made Russell H Lasche director of 
engineering and research . . . Allis-Chal. 
mers Mfg Co appoints Hugo W Lichert, 
general works manager of tractor plants, 
Fred S Mackey, general works manager 
of general machinery plants and Harry E 
Ladwig, works manager of West Allis 
foundries and pattern shops. Frank ¢€ 
Angle has been promoted to manager of all 
Allis-Chalmers field sales offices of general 
machinery division and their operations, 
He will continue to supervise operation of 
Pacific region. 


E D Almy replaces A J M Baker as general 
manager and Edgar C Brandt has been 
made assistant general manager of 
Crocker Wheeler Electric Mfg Co, 
Ampere, N. J., division of Joshua Hendy 
Iron Works. Capt Almy was assistant 
general manager of company in headquar- 
ters office at Sunnyvale, Calif. Promotions 
at Sunnyvale plant include Harry C Gu- 
netti as assistant general manager, Robert 
Mann as general superintendent and 
Clifford Sayer as assistant general super- 
intendent . . . Thomas A Edison, Ine, 
appoints Andrew Anderson engineering 
manager for special products division. In- 
strument division of company has named 
Carl H Odell as assistant manager. 


Detroit Stoker announces appointment of 
following district ofice managers: Elmer A 
Kaiser at Cincinnati, John L Bainbridge 
at Philadelphia and W P Jones in Buf- 
falo .. . Board of directors of American 
Engrg Co elected Thurlow E McBride 
as vice-president and_ treasurer 

F Jerome Tone, Jr was made vice- 
president in charge of sales of Carborun- 
dum Co, succeeding Charles Knupfer, 
who has been assigned to special sales and 
executive activities. Vice-President Henry 
P Kirchner ig to be in charge of pro- 
duction and Otis Hutehjns has been 
named technical director. — 


George A Mann will direct new branch 
sales and engineering office of Refractory 
& Insulation Corp at 2235 Wood St 
Philadelphia . . . Philip Carey Mfg Co 
appoints Harold D Bates as advertising 
and sales promotion manager. Chester L 
Owens has been named assistant general 
sales manager, formerly manager of Cin- 
cinnati branch. George B Johnston, who 
becomes general merchandising manage! 
was previously manager of marketing div 
sion . . . Struthers Wells Corp && 
nounces appointment of John R Collette 
as manager of new heating boiler divisiot, 
to be operated as part of Titusville boilet 
division of company. 


W. H. NICHOLSON & C 


Valves Traps Steam Specialties 


g WILKES-BARRE, PA. 


Worthington Pump & Machinery Corp 
appoints William J Van Vleck. formerly 
Philadelphia assistant office manacet. mah 
ager of Atlanta office. succeedin: Edward 
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Low Power 


‘Consum pti on 


BUILT INTO CP CLASS O0-CE COMPRESSOR 


HE low power consumption of the CP Class O-CE Compressor is of the hori- 
‘iene Chicago Pneumatic Class zontal, double-acting, water-cooled type 
O-CE Compressor is the result of large with direct-mounted synchronous motor 
area, durable, quick-acting Simplate drive. Capacities range from 350 c.f.m. 
valves ... streamlined air passages .. . to 10,000 c.f.m., 80 pounds to 125 pounds 
multi-step capacity regulation .. . pressure. Other sizes available for lower 
thoroughly effective intercooling and and higher pressures and for other 
water jacketing and efficient lubrication. types of drive. Write for Bulletin 726. 


PNEUMATIC TOOLS CH ICAG O NEU ATI COMPRESSORS 
TOOLS ACUUM PUMPS 
General Offices: 8 East 44th Street, New York 17, AVIATION ACCESSORiES 
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Look at the 


INSIDE STRANDS 


when you buy 


PACKING 


Ordinary packings are merely dipped in 
lubricant after braiding, plaiting or twist- 
ing. The result . . . such packings soon 
lose their lubricating quality, dry out, and 
score the rod, shaft or stem. 


Not so with PALMETTO and the other 
G-T Self-Lubricating Packings. Each indi- 
vidual strand of these packings is sep- 


mai arately impregnated by a special lubri- 
for the ee cant, while hot and under pressure, before 
braiding, plaiting or twisting. 


1. SIMPLE LINE . . . makes 


correct selection easy G-T Packings, therefore, come to you lit- 
2. COMPLETE LINE . 
exactly suitable type for erally saturated with lubricant. That's 


every service. 


- SELF LUBRICATING . . why these packings remain soft and pli- 
saturated with fubsloant able for long periods . . . protect shafts, 


oe See rods and stems... reduce annual pack- 


ing expenditures and stuffing box main- 


tenance costs. You are SAFE when you 


eee buy G-T Packings, and there’s an ex- 


consraucrion actly suitable style for every fluid. 
Rages life. lowest 


Write for Literature 
ence 


8. PERFORMANCE . . GREENE, TWEED & CO. 


in thousands 
proven ia. thousands of Bronx Bivd. at 238 St. New York 66, N. Y. 


PLANTS: New York, N. Y. and North Wales, Pa 


PALMETTO for steam, hot water, air, PALCO 
for water. PELRO for oils. CUTNO for alkalis. 
SUPERCUTNO for acids.. KLERO for foods, 
etc, PALMETTO SUPERSHEAT PACKINGS 


Stauverman. C W Camp joins Worthing. 
ton as consulting electrical engineer, re. 
placing the late Harry Wood ... Milton 
Roy Pumps announces appointme: at of 
W K Sims, 24 Commerce St, Newark, 
as representative for Northern New Jersey 
territory; George P Schumacker, 1]2 
Chester Ave, Cleveland, representative for 
Cleveland and northeastern Ohio; J J 
Heinrikson, 421 B M A Bldg, Kansas 
City, representative for Omaha, Nebraska, 
Western Missouri and all of Kansas; ang 
Charles Holz of Industrial Equipment Co, 
Charleston, for West Virginia territory 

. Economy Pumps has elected E E 
Quimby to position of commercial vice. 
president, specializing in sales transactions 
for large projects which are too involved 
for a resale agency, such as flood contro} 
work, etc. He will continue his active 
connection with Quimby-Ryan in addition 
to his new relation with Economy. 


Farrel-Birmingham Co has made R C 
Wilson sales manager of Buffalo division 

. William B Mercer handles sales 
again for Robins Conveyors, Inc, at Bos- 
ton office . . . Timken Roller Bearing 
Co announces appointment of Howard C 
Sauer as general manager of new foreign 
division, with offices at Canton, Ohio... 
Littleton C Barkley has been promoted 
to sales manager of mechanical rubber 
goods sales department of Manhattan 
rubber mfg division of Raybestos-Man- 
hattan . . . Mechanical Handling Sys- 
tems, Inc, appoints J F O’Hora as man- 
ager of new office at 1224 Commercial 
Trust Bldg, Philadelphia . . . Raymond A 
White, Jr, newly appointed president of 
Beaumont Birch Co, announces election 
of company officials as a result of death 
of H E Birch, former president. George 
T Birch will continue as vice-president 
and treasurer, in addition to acting as 
chairman of board; Florence L Birch 
will act as secretary; and William 6 
Davenport has been made vice-president 
in charge of sales. 


Hazard wire rope.division of American 
Chain & Cable Co has named Russell 
H Foss sales manager for New York dis- 
trict, with headquarters at 230 Park Ave, 
New York, N. Y. . . . Wickwire Spencer 
Steel Co has made M G Werme chie! 
development engineer and Victor Chart- 
ner chief mechanical engineer. General 
sales office of mechanical specialties, divi- 
sion of Wickwire Spencer will be located 
at Clinton, Mass. Gordon Lloyd has been 
appointed superintendent of Clinton plant. 
District sales office will continue to be 2 
500 Fifth Ave, New York, N. Y. 
M K _ Saunier represents Progressive 
Welder Co in Chicago area. Wallace A 
Stanley returns to headquarters office 4s 
special assistant to field sales manage? 
. W R Persons has been transferred 
factory and main office of Lincoln 
Electric Co at Cleveland to carry out 4 
special postwar planning assignment 4” 
J S Roscoe has been appointed manage? 
of Pittsburgh office. 


Superior engine division of National Sup- 
ply Co has made Charles B Sherman 
district manager of new sales office # 
Ames, Iowa . . . American Locomotive 
Co appoints Alexis J Diakofi as 
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Tus huge pile of masonry is part of 
the Old Croton Aqueduct, delivering daily 
twenty-four million gallons of water to New 
York City. Old Croton is solid brickwork, 
concrete, and cast iron, 41 miles long, com- 
pleted in 1848 after 11 years of work at a 
cost of $11,500,000. 

Old Croton is only a hundred years old, 
but it might just as well be 2,256 years old, 
for it copies the principles and design of the 
even more famous Claudian Aqueduct of 
312 B.C. whose ruins our boys see at Rome. 

The modern way to provide cities with a 
permanent water supply is by means of steel 
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pipe. Through one 24-inch steel pipe, for 
example--could be pumped as much water 
as this old aqueduct carries.* 

Old Croton and the Claudian Aqueduct 
remind us that Steel, in its many versatile 
applications, has made America “modern” 
—also that Steel has a tremendous job still to 
do. Now dealing death and destruction to 
the enemies of civilization, Steel will have 
the task of helping restore world peace and 
prosperity. This basic metal, of which. 
Youngstown is a leading manufacturer, will 
help make the post-war world a far better 
place in which to live. 


*Figured according to llazen - Williams “‘C’’ values. 


THE YOUNGSTOWN SHEET AND TUBE aad 


YOUNGSTOWN, OHIO 
Manufacturers of 
ALLOY AND YOLO STEELS 
Pipe and Tubular Products - Sheets - Plates-Conduit- 
Bars - Electrolytic Tin Plate- Coke Tin Plate- Rods-Wire- 
Plates and Spikes - 
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Eliminates Protrusions in pipes! 


Improved 
WESTPORT 


Old Style 
BACKING RING 
JOINT 


The Westport Patented Welded Joint 
provides a smooth pipe contour at the 
base of every weld. 


There are no “icicles” . . 
trusions! 


This new method, especially suit- 
able in the welding of heavy wall 
piping for high-pressure-temperature 
conditions, is proving satisfactory in 
lines operating at 1250 pounds per 
square inch and 925 degrees F. total 
temperature steam service. 


Mitchell's service includes this West- 
port method, which consists of the use 


nO pro- 


of a joint in which the ends to be 
welded are formed and machined to 
provide a special U-shaped groove, 
joining the lips at the root of the weld 
by the oxyacetylene process and com- 
pleting the joint by the usual electric 
arc procedure. 


Important: With the Westport Joint, 
there’s no sacrifice in the strength of 
the pipe due to removal of wall or 
Backing Ring . . . there are NO gaps 
between rings and inside of the pipe 
wall . . . and there's greater flexi- 
bility in alignment of pipe, valves and 
fittings! 


WRITE WITHOUT DELAY FOR FULL DETAILS 
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STORE COAL 


with less labor! 
—at lower cost! 


Picture shows a Sauerman Scraper Sys- 
tem with mobile tail tower handling a 
40,000-ton stockpile on a semi-circular 
area 280 ft. in radius, Powered by an 
80 hp. motor, the scraper system han- 
dies an average of 100 tons an hour, 
cither storing or reclaiming. 


SAUERMAN Scraper Systems are 
simple, economical, flexible, and 
will pile a maximum tonnage in 
any area, regardless of the size, 
shape or condition of the ground. 


One man operation, under clean, attrac- 
tive conditions, assures low cost, thrifty 
handling of every ton of coal in and out 
of storage. 


Sauerman equipment will build a perfect, 
homogeneous pile as high as desired. 
Avoids segregation and combustion haz- 
ards of air pockets. 


Tell us about your own problem and our 
engineers will give you their idea of a 
solution. Also, we will send you an in- 
teresting booklet. 


SAUERMAN BROS., Inc. 


562 S. Clinton St. Chicago 7, Ill. 


Operator in station overlooking storage 
area has “‘pushbutton”’ control of en- 
tire operation, including travel of tall 
tower seen in background of sketch. 
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sulting engineer of dicsel engine depart. 
ment of Schenectady plant... J O Ross 
Engrg Corp announces that Frank W 
Partsch will be in charge of new branch 
office in Boston . . . Frank Wilhelms 
joins Edwin L Wiegand Co as assistant 
to president . . . Weatherhead Co ap. 
nounces that H Church has been promoted 
to vice-president in charge of sales, George 
H Hufferd to vice-president in eciarge 
of engineering and Robert P Gibson to 
vice-president in charge of amntomotive 
sales. Morris H Wright is new assistant 
to president of same company .. . Fred. 
erick W Smith joins Carrier Corp. 


Wilkening Mfg Co announces appoint. 
ment of Thomas W Moss as Detroit 
representative, succeeding Warren K Lee, 
who is now factory manager at Wilkening 
headquarters . . . Square D Co has made 
Walter H Bodle manager of new manu. 
facturing plant and warehouse in Seattle 
. . . Leslie J Woods has been named 
manager of industrial radio division of 
Phileo Corp, with headquarters in De. 
troit. Martin F Shea has been appointed 
assistant manager of division. 


Allied Radio Corp has been named dis 
tributor for Littelfuse, Ine . . . New 
distributor for Plibrico Jointless Fire. 
brick Co is the Muesing-Merrick Coal 
Co, 401 S State St, Indianapolis, succeed- 
ing the late Charles W. Pieters . . 
C G Kahant Co has been made New 
York district representative for Southern 
States Equipment Corp. 


Gordon Lefebvre, president of Cooper 
Bessemer Corp, has been elected to ex. 
ecutive committee of Machinery & Allied 
Products Institute. Election was to fil 


one of five vacancies on committee while 
ten other members succeed themselves. Ex- 
ecutive committee is made up of executives 
from country’s leading machinery builders 


Frostrode Products has moved to § 
larger plant at 19929 Exeter, Detroit .-+ 
New York factory branch of General 
Controls occupies new quarters at Il 
Park Ave. Cleveland branch also mom 
to new quarters at 3224 Euclid Ave, with 
L E Wetzell in charge... U S Machine 
Corp announces the leasing of warehout 
facilities in New York City, outright pt 
chase of Chicago branch property and & 
pansion of Lebanon plants . . - New 
department has been set up [to provide 
special postwar engineering, combust 
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MORE ACCURATE READINGS 
«OF BOILER WATER LEVELS | 


The Yarway Remote Liquid Level Indicator offers you this 
on a brightly-lighted scale right on your instrument panel 
or at any other convenient location. No more guessing at 
hard-to-see gages. No more risk of serious damage to equip- 
ment due to inaccurate water level readings. Now double- 
check your overhead gage readings with this Yarway 
Eye-level Instrument. 


Its accuracy and dependability are “positive as the law of 
gravity” for this instrument literally “weighs” the differ- 
ence between a constant column of water and the varying 
level in boiler drum and indicates the difference by pointer 
movement over a calibrated scale. 


Indications are instant. The luminous pointer follows the 
water level constantly—is always visible, even in complete 
darkness. The indicating mechanism is never under pres- 
sure—is frictionless—is perfectly balanced on jewelled 
bearings. There are no stuffing boxes. Indicating and actu- 
ating mechanisms are completely separated, but operate 


simultaneously through a powerful, permanent magnet 
transmission. 


Accelerated endurance tests in the Yarway Steam Labora- 
tory have duplicated 50 years of normal boiler service 


without need for repair, replacement of a single part or 
recalibration. 


Easily installed on new or existing boilers or other equip- 
The ment requiring liquid level indication 
Indicator for mounting on wall or building q eq . 
column, 


Suitable for pressures up to 1500 Ib. Hundreds have been 

i = 7 purchased and repeat orders indicate enthusiastic user 

mounted on instrument panel of prominent 


high pressure New Jersey Utility. YARNALL- WARING CO. 100 Mermaid Ave., Phila. 18, Pa. 
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Applied like paint, prevents 
cracking and spalling 


Now, more than ever, anything which 
prevents interruption of steam produc- 
tion is of vital importance. Brickseal 
refractory coating prolongs the life of 
new or old brickwork by preventing dis- 
integration due to cracking, spalling 
and slagging. 


Brickseal consists of high-fusion clays 
and metals combined in oil. Furnace 
heat drives off the oils and vitrifies 
the clays and metals, permanently bind- 
ing the bricks with a highly-glazed, 
vitreous, monolithic coating, impervious 
to gases, carbon and air infiltration. 
The highly reflective surface keeps heat 
inside and increases boiler efficiency. 


At operating temperature Brickseal be- 
comes semi-plastic so that it expands 
and contracts with the wall, and there- 
fore cannot crack, peel or blister due 
to sudden temperature variations. This 
feature also enables Brickseal to bind 
loose brickwork and old cracks. Slag 
and clinkers can be removed without 
damage to lining. Brickseal is applied 
easily with brush or spray gun, and the 
boiler may be fired at once. At very 
little cost, Brickseal will assure longer, 
uninterrupted production. Write for 
‘sample. 


REFRACTORY CO. 


i029 CLINTON ST., HOBOKEN, N, J. 
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and research service to customers of 
Koppers coal division of Eastern Gas 
and Fuel Associates . . . Mitchell -Mfg 
Co announces a consolidation with Tru-Ad 
Co. Los Angeles factory operates under 
name of Tru-Ad division of Mitchell 
.. . MetalFusion Corp of America has 
become a subsidiary of Cook Electric Co. 


William Goodman, author of Air Condi- 
tioning Analysis, consulting engineer for 
Trane Co and designer of air-conditioning 
equipment, has been appointed research 
professor of refrigeration and air condi- 
tioning at Illinois Institute of Technol- 
ogy. Conducting both undergraduate and 
graduate courses in air conditioning at 
Illinois Tech, he will also carry out re- 
search studies and experimental investiga- 
tions in this field . . . Board of Regents 
of University of State of New York has 
granted permission to change name of 
Rochester Athenaeum & Mechanics In- 
stitute to Rochester Institute of Tech- 
nology. Mechanics Institute was founded 
in 1885 by Capt Henry Lomb and a 
group of Rochester industrialists and 
merged with Athenaeum in 1891. 


Clement L Kline, mechanical engineer, 
located at 1110 S Main St, New Castle, 
Ind., announces a specialized piping serv- 
ice, including plans, specifications and 
supervision for construction of piping sys- 
tems handling steam, air, water, gas and 
oil . .. R R Rebertson retires because 
of illness as chief electrical engineer and 
deputy general manager of Department of 
Water and Power, Los Angeles .. . 
Alabama Power Co establishes a depart- 
ment of public relations with Lewis M 
Smith as director. 


American Society for Testing Materials 
announces 1944-45 officers as follows: pres, 
P H Bates; vice-pres, Arthur W Carpenter; 
executive committee, W C Hanna, L B 
Jones, J T MacKenzie, J G Morrow, Sam 


Tour. 


POWER Shortage— 
What to Do About It 


Because paper is critically short, 
Power’s circulation is unavoid- 
ably frozen at present levels. 
That’s why over 2000 engineers 
who want to subscribe today can- 
not be served—are on the waiting 
list. Established subscribers com- 
ing up for renewal don’t have to 
wait if they get their orders in 
promptly, but some have let their. | 
subscriptions lapse and have there- — 
by lost their priority. When that 
happens, it takes from one to 
three months to get back on the 
lists — and generally there is no 
way to buy, borrow, beg or steal 

the numbers missed. 

To insure unbroken service and 
to protect yourself from incon- 
venience, the editors urge you to 
renew promptly on receipt of first 
notice. Sorry—it’s war! 


L 


Repair- Mend — Reinforce 


Streamlined 


BANDING METHOD 


In all types of industry—production, mainte- 
nance or service—Punch-Lok Banding Method 
is at work . . . connecting hose, stopping leaks 
in steam or water lines, splicing electric cable, 
reinforcing and mending splits in cross-arms, 
poles and ladder rails, tieing rigid conduit or 
flexible cable to pipe lines or girders, seizing 
ends of wire or manila rope to prevent fray- 
ing ...in short, wherever a banding method 
can be used to connect, mend, splice or rein- 
force. Open end bands available for use 
when ends of work are obstructed. There are 
places in your industry where Punch-Llok 
Clamps would save you time and money. 


CLAMPS... Made of “at, hign 
tensile galvanized steel or of 
Everdur, which is o corrosion re- 
sistant copper base alloy. Al 
clamps are double wrapped 
Available from %” to 48" 1.0. 
Any larger size clamp can be 
pulled down to fit any smaller 
diameter. 


LOKING TOOL ... Sturdily 
constructed to assure long life 
Locks all size clamps with a sul 
ficient tensional pull. 


GROOVED FITTINGS ... fo 
hose lines—air, water, steam oF 
any other fluids. Permits oof” 
cation of high pressure cla™? 
ing without damage !0 hose. 


* Write for Descriptive Catalog 
and Name of Local Distributor 


Dept. P 321 N. Justine 9 
Chicago 7, Iilinots 
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PREFABRICATED 
ACCESSORIES 
ready to install 


Prefabricated elbow unit 


Prefabricated T-branch unit 


Prefabricated anchor unit 


INSULATED 
FoR OR ISCOL 


FACTORY PREFABRICATION SAVES 
TIME AND MONEY ON THE JOB 


Every contractor knows the loss of time, the hazards and the cost of sundry materials needed 
for insulating, waterproofing, wrapping and wiring of overhead pipe lines, when this oper- 
ation has to be done on scaffolding. He also knows the amount of excavation and skilled 
labor required to apply insulation and protection on underground lines. The Ric-wiL Unit 
Method of installation eliminates most of this field work and makes possible phenomenal 
speed on the job. Prefabricated 21-foot sections are delivered to job site—complete with 
pipe, insulation, couplings and accessories—ready for hoisting onto trusses or lowering 
into narrow trenches. Often a number of units are welded and coupled on the ground before 
installation, minimizing overhead and trench work under difficult conditions. On one 
job, 1500 feet of Ric-wil Conduit were installed in place on channel steel uprights, and 
pipe welded, ready for couplers and insulation between units—in only two working days 
. Ric-wil Insulated Pipe Units are available in single or multiple pipe systems, for 
piping steam, hot water, oil or viscous fluids 
where flow temperature must be maintained. 


PREFABRICATED 
EXPANSION LOOPS. 


Completely assembled expansion units are 
provided as required, fitted with couplers, ready 
for quick installation. Adaptable to under- 


ground, surface, and overhead systems. 


Typical installation showing double 
over ead expansion fur steam 
return line. 


| Construction qns or 
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use 
Lok 
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Prefabricated gland seal 
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KELLOGG 


Saves Time... Ouencomes many 
somplicated piping probleme 


pe, refabricated assemblies for complicated 
piping systems designed with the aid of the 
KELLOGG Scientific Method of Determining 
Moments and Forces Electrically solve the 
- most complex and highly specialized tem- 
perature and pressure requirements of pub- 
lic utility, process and marine power plants. 


Consulting engineers and operators of 
central stations, industrial and marine power 
plants find that placing the entire respon- 
sibility of difficult piping installations with 
The M. W. Kellogg Company offers a satis- 
factory solution to their problems. 


““Masterflex”’ Prefabricated Piping Systems ““Masterweld” pressure vessel 
for Power, Refinery and Chemical Industries. Heat Exchangers. Pyrolytic ond 
Catalytic Cracking Units, Hydroforming, Reforming, Dehydrogenation, Alkylation 
Desulphurization. Thermal and Catalytic Polymerization Units + JUIK Process#? 
for Lubricating Oil Plants. Plastic Refractories * Radial Brick Chimney’ 
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Rénition for quality which Continental castings have 
ved is the result of years’ experience producing carbon 
i alloy A highly modern 


: of the maximum in casting service. Next time call in a 
inental engineer for your casting requirements. 


~ 
Spccia spection and testing devices are your assur- 
Continental products include Rolls, Rolling 
WER * November, 1944 209 pce 


From steel making to rope-laying...we never forset 
this fact...that pound for pound, wire rope hasi 
more bearing surface than any other piece of 


equipment... That's why you can depend on... 


4) 


\ 


ROEBLING Sil 


\ 


Your building’s profits depend in part upon keeping elevators 
operating continuously, at lowest cost. 


WHAT CAN YOU EXPECT from Roebling? Rope that has known 
capacity to deliver maximum service with safety. Engineering, 
in our plant and available for you, to put the rope to work right. 
Recommended maintenance practices to insure its long life 


JOHN A. ROEBLING’S SONS COMPANY 

TRENTON 2, NEW JERSEY + Branches and Warehouses in Principal Cities Wire Rope and Strand + Fittings + Cold 

Rolled Strip + Aircord, Swaged Terminals 

RO | B in G and Assemblies * Round and Shaped Wire 

ROEBLING A Wire Cloth and Netting + High and Low 

“ — Carbon Acid and Basic Open Hearth Steels 

Suspension Bridges and Cables « Electrica! 

PACEMAKER IN WIRE PRODUCTS Wires and Cables Aerial Wire Rope Systems 
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A ELEVATOR ROPE 


 V.Belts, Endless or Non-endless 
Flat Belts, and a full. range of 
_ highly specialized belts for use 
_ wherever standard belts are un- 

suited. For further information 
about the various Gilmer Belts 
and their plant applications, 
write for a FREE copy of the 

Gilmer Belt Catalogue. _ 


\ 


ing | aft a National Power- 
R-coyery Plan. . . a FREE wartime service 
to Industry .. approved by the WPB..... 
to save power in the following. services: 
St am, Gas, Water, Electricity, Mechanical 
4 ansmission, Boilers, Compressed Air, 
R. frigeration and Prime Movers. Write for 
po: ur FREE copy today. 


pelts: 10 an whe groove with 
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* Taylor Forge was the first, and is still the foremost, manufac- 
turer of forged and rolled steel welding necks, nozzles and 
channel sections. An unusual and interesting forging of this 
kind is the blind channel section with side openings illustrated 
above. 


You can be sure that in these crowded days we are not seeking 
unusual forging assignments. Our sole purpose in citing this, 
and similar out-of-the-ordinary jobs, is to point out the vital 
influence of this special experience on our regular products. 


Yes, over the years we have been called upon to perform so many 
special forging operations that the unusual has, in a sense, become the 
usual here at Taylor Forge. And there is no better example of this 
than the special operations which contribute extra value to our regular 
line of WeldELLS and other Taylor Forge welding fittings. 


Special steps are necessary to attain the uniform strength achieved in 
WeldELLS through proper distribution of extra metal where stresses 
are greatest. A special truing operation accounts for the extreme 
dimensional accuracy for which WeldELLS are so favorably known. 
Tangents, too, require a special process, and we could cite many more 
extra steps that go into the production of WeldELLS. 


In fact, you will find that Taylor Forge “know-how” ‘acquired in the 
tough school of experience is reflected in every one of the features of 


WeldELLS listed opposite. Check them over and we believe you will 
agree that... 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: Chicago, P.O. Box 485 
New York Office: 50 Church Street * Philadelphia Office: Broad Street Station Bldg. 


Weld 


( ¢hat means 


in WeldELts? 


WeldELLS alone 


combine these features: 


© Seamless — greater 
and uniformity. 

© Tangents—keep weld away from 
zone of highest stress—simplify 
lining up. 

© Precision quorter-marked ends 
—simplify layout and help insure 
accuracy. 

© Selective reinforcement — pro- 
vides uniform strength. 

© Permanent and complete identi- 
fication marking—saves time and 
eliminates errors in shop and field. 
© Wall thickness never less thos 
specification minimum —assures full 
strength and long life. 

© Machine tool beveled ends —pro- 
vides best welding surface and ac- 
curate bevel and land. 

© The most complete line of Weld- 
ing Fittings and Forged Steel 
Flanges in the World — insures 
complete service and undivided re- 
sponsibility. 


strength 
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..« perfect balance prevents shaft distortion . .. saves bearings 


Pump and motor are a single 
simple, balanced unit in the 
Worthington MONOBLOC 
centrifugal pump — so operation is 
quiet, service is efficient, life is longer. 
Alignment is perfect and perma- 
nent ... no separate distance piece is 
required between pump and motor. 
And a base plate is unnecessary even 
on the larger sizes—saving floor space 
and installation cost. 
Worthington is the first manufac- 


turer to build a complete line of 
electric-driven centrifugal pumps of 
the Monobloc design that are truly 
balanced units — planned and mated 
on the drawing board. 

The DE type for heavier general 
service includes pumps at capacities 
to 1600 G.P.M. and heads to 300 ft. 
— mated to the precise H. P. and 
R. P.M. for most efficient operation. 

For details write for bulletin... 
using the coupon at the lower right. 


vital information 
in this easy-to- 
use catalog 


It will pay you co have at your 
finger tips all the technical infor- 
mation about centrifugal, power, 
rotary and steam pumps, air com- 
pressors and liquid meters con- 
tained in this conveniently tabbed 
catalog. Check coupon. 


WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, N. J. 


Centrifugal 
Pumps 


Rotary 
Pumps 


Variable Speed Multi- 
Orives V-Drives 


Vertical & Horizontal 
Compressors 


Liquid 
Meters 


Steam & Power 


Standard Products Division 


Worthington Pump and Machinery Corporation 
Harrison, N. J. 


Please send me complete Standard Industrial Products Catalog, 
including information on Monobloc Ggntrifugal Pumps. 


Name 
Firm 


Street 


] 
“4 
n 
y 
180 pages of 
is 
. 
d- 
el 
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pus \ Pumps 
pate® 
BEHIND THENAME | 
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you use Prefabricated Piping, 


Pressure Vessels and Heat Exchangers 


| dma you buy prefabricated piping, pressure 
vessels, and heat exchangers from ALCO, you 
save time and money. Here’s why: 


1. PURCHASING WILL COST YOU LESS 


If you buy these products from separate sources, 
your purchasing department will be compelled to 
deal with at least three companies; negotiations will 
be needlessly complicated, consume more time, cost 
you more money. But by letting ALCo supply your 
requirements for all of these products, you simplify 
purchasing, save time and expense. 


y ENGINEERING WILL COST YOU LESS 


When you purchase prefabricated piping, pressure 
vessels, and heat exchangers from three or more 
different sources, your engineers are compelled to 
deal with each of the various engineering depart- 
ments of all these suppliers. That means more time 
and money loss to your organization. This waste, 
too, can be saved when you deal with ALCo on all 
these counts. 


3. INSPECTION WILL COST YOU LESS 


If you buy prefabricated piping from one source, and 
pressure vessels and heat exchangers from others, 
you must send three inspectors to the three plants 
fabricating your equipment. ALCo “triple service” 


214 


ALCO “Triple Service” can save you Time and Money 


means all inspection can be handled by one inspec- 
tor at our Dunkirk plant. 


4. ACCOUNTING WILL COST YOU LESS 


Finally, your accounting department has three sep- 
arate accounts to handle—instead of one—if you 
deal with three suppliers of prefabricated piping, 
pressure vessels and heat exchangers, respectively; 
instead of Jeaving it all to ALCo. 


ALCO’s reputation for competence in designing, fab- 
ricating and delivering on time is beyond question. 
To rely on ALCO for prefabricated piping and pres- 
sure vessels and heat exchangers is good business for 
your company and will be thoroughly justified by re- 
sults. We welcome the opportunity of demonstrating 
the advantages you gain by ALco “triple service” 


Locomotive 


ALCO PRODUCTS DIVISION 
Heat Exchangers ¢ Pressure Vessels « Prefabricated Piping 
30 Church Street, New York 8,N.Y.* Dunkirk, Y- 


POWER e November, 1944 


| | | | 


4 

AQ 


33 


YOUR COMPANY STILL CAN ORDER 
THOUSANDS TONS LOW COST 
FAIRMONT COAL for QUICK DELIVERY 


g, Design now to burn Fairmont Coal and you will not be restricted to the use of special 

y; high cost coals with limited reserves. 
The additional cost of power plant modernization to burn Fairmont low fusion coal 
is usually amortized the first year through savings in fuel cost. Thereafter, for the life 
of the plant, handsome dividends will be earned on the investment. 

b- Discuss your plans with the Fairmont Coal Bureau's fuel engineers before you build 

mn. a new plant or modernize your present plant. 

or 

re- 

ng 


Telephone MUrray Hill 5-7033 
CHANIN BLDG., 122 E. 42nd St., New York 17 


MAIL COUPON TODAY 


FAIRMONT COAL BUREAU of the Upper Monongahela Valley Assn. 
Chanin Bidg., 122-€. 42nd St., New York City 


Kindly place me on your mailing list to receive copies of “Coal Reference- Bulletins”. 
It is understood these will be sent me FREE and without obligation. 


LS DQ | 
< | 
= Ce <> 
| TO IND 
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CHECKREIN FOR 
LIQUID HORSEPOWER 


HE STORAGE AND HANDLING of thousands of gallons of 

high-octane gasoline was one of many difficult problems 
confronting the engineers who designed our fleet of aircraft 
carriers. The basic fundamentals of modern hull design im- 
smediately ruled out construction where there was even the 
possibility of leakage . . . especially minute, hidden leaks, such 
as can develop through stem assemblies on conventional valves. 


Leakage at this point was prevented by the use of Sylphon 
Packless Valves, which can’t possibly leak, because there is 
no packing for liquids or gases to seep through. 


Instead of =; sturdy, dual-ply bellows of special 
analysis metal rides with the disc assembly . . . positively seal- 
ing against leakage. 

Sylphon Packless Valves in sizes 14" to 2" are suitable for 
pressures up to 150 lbs. and can be supplied with either Sylphon Packless Valves are handling hazard- 
screwed or flanged connections. Sizes 214" to 6" are suitable ous liquids such as aviation gasoline, and are 
for pressures up to 80 lbs. and have flanged connections. ideal for process piping where critical pressure 


Write for Bulletin VS-20 or vacuum lines are employed. 
rite for Bu 


NORVILLE.4, TENNESSEE 
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—one of a number of subjects 
thoroughly covered in this new 
32-page Elliott bulletin on tube 
cleaning methods and equipment. 


ELLIOTT COMPANY 
Tube Cleaner Department, Springfield, Ohio 


Send me the new Bulletin Y-18 on Tube 
Cleaners. 


NAME 


COMPANY 


ADDRESS 


He 
\ 
THE NEW TUBE CLEANING HANDBOOK BY : 
? = gi slant ona tough tube cleaning prob- 
, to costly equipment. The coupon brings yourcopy. 
1944 
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It's easy Jo cover flanges and fittings 
with Unibestos, the sectional insulo- 
tion. Unibestos saws or cuts clean and 
sharp with ordinary tools—no mess. 
Here's how it’s done: bring adjacent 
pipe covering up to proper level by 
use of a collar of a standard section 
of Unibestos and then simply span 
both flanges with a single piece of 
sectional Unibestos properly cut to 
fit. That's all there is to it!... ond 
you have a smooth, neat, efficient 
and readily-removable installation 


UNION ASBESTOS 


COPYRIGHT 1944 PLANTS: 1821 S. 54th Ave., CICERO, ILL. * PATERSON, N. J. © BLUE ISLAND, lll 
UNION ASBESTOS AND RUBBER CO. OFFICES: CHICAGO © CICERO, ILL. * NEW YORK © SAN FRANCISCO © PATERSON, ¥ | 
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THREE HIENDY FEATURES 
THAT CUT YOUR 
>> MAINTENANCE COSTS 


1. OVERHEAD 
CAMSHAFT 
Reduces maintenance by 


eliminating parts ang com. 
plicated linkage. 


2. DIRECT- 
ACTUATED 
DUAL VALVES 

Reduce maintenance by 


prolonging valve-stem and 
guide life. 


3. HYDRAULIC 
TAPPETS 
Reduce maintenance by 


eliminating manual tappet 
edjustment. 


These three features of the Hendy Series 50 
Diesel contribute directly to the lower mainten- 
ance costs a successful Diesel operator expects 
and must have. 

The overhead camshaft eliminates the linkage 
of push-rods and valve-lifters for each cylinder— 
Hendy Diesels—6 or _ cutting maintenance by reducing the number of 
8 cylinders, from 350 wear points. The valve mechanism, pressure- 
to 675 hp—are de- lubricated through hollow rocker-arm shafts, 
signed for marine and lasts longer because positive-acting cross heads, 
Sadietiatel eteonee or dividers, assure even pressure on dual intake 
with Mendy qoasse- and exhaust valves and eliminate side thrust. 
Hydraulic tappets automatically maintain correct 
tappet clearance at all times, making manual ad- 
justment unnecessary. 

Any one of these features in a Diesel is an aid to 
lower maintenance costs. But the Hendy Diesel 
has all three. Even more, the Hendy Diesel has 
many other advantages never before combined 
Write today for complete data, } in a single engine. Investigate the advantages of 


ask for the new Hendy Series j : . 
50 Diesel Engine Catalog. this modern Diesel today. 


MENDY iron works 


ESTABLISHED 1856 
SUNNYVALE, CALIFORNIA 


tors, as complete elec- 


tric generating plants. 
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CUTS "DOWN-TIME 


from days 


DOWELL. INDUSTRIAL CHEMICAL CLEANING SERVICE 


Water- and steam-deposited scale and sludge, thieves of 
vital power production, now are removed in hours of 
down-time . . . through Dowell Chemical Cleaning. 


This notably faster re-energizing service not only saves 
valuable time and expense, but does so with complete 
safety to heat exchange equipment. There is no dis- 
mantling. After careful analysis, specially adapted 
solvents are applied by trained engineers in charge 

of mobile pumps and upparatus. 


Dowell Chemical Cleaning Service is readily avail- 
able at centers of industry in many states. It is a 
modern chemical development—made possible by 
close Dowell cooperation with its parent organization, 
The Dow ‘Chemical Company. 


DOWELL INCORPORATED 


Tulsa 3, Oklahoma 
Subsidiary of The Dow Chemical Company 


Contact Dowell’s Nearest Office for Complete Information 


New York Philadelphia Cleveland Chicago 
St. Louis « Kansas City e Houston « Long Beach 
Salem, Ill. e Wichita, Kan. e Casper, Wyo. 
Mt. Pleasant, Mich. 


FOR INDUSTRIAL CLEANING AND SCALE REMOVAL 5 “VICE 


— 
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The Largest Builder of Large Diesels in America 


IS BUILDING 
HEAVY DUTY, TWO-CYCLE 


DIESEL ENGINES 


FOR THE 


U. 8S. MARITIME COMMISSION 
AND THE 


U. S. NAVY 


THE FOLLOWING SIZES ARE NOW UNDER CONSTRUCTION: 


1250 H. P. 
1400 H. P. 
1700 H. P. 
2075 H. P. 
3158 H. P. 
6000 H. P. 


al NORDBERG MFG. CO. 


MILWAUKEE, WISCONSIN 
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Years of experience in mini- 
mizing the dust nuisance are 
behind American Blower Dust 
Collectors. This Type D Col- 
lector was installed a number 
of years ago in a nationally 
known cement plant. 


Better facilities to build 
your dust collecting equip- 
ment are available at Amer- 
ican Blower. Photo shows 
a Type SS Collector in one 


of our huge assembly plants. 
L 


f Big or small collectors all get the 
same care and attention in de- 
sign, manufacture and assembly. 

s Note the size of the man along- 

m side this giant collector being 
assembled for a sintering process 
in a steel mill. 


in dust collectors, this fact stands out. In the 

t 20 years, tests on more than 4100 dis- 
actly different materials have been carried 
tin the American Blower Testing Labora- 
ries. These tests include microscopic in- 
etigations, screen analyses, and collector 
formance. This unprecedented back- 
round of experience insures your satisfaction 
ith American Blower Dust Collectors. 


BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONT. 


Division of Americay Raviator & Stavdard Saritary corroration 


© Put your problem in skilled hands. 

Above—a microscopic examination 
of a dust sample. Below—American 
Blower engineers run a test on a 

: special laboratory collector to deter- 
mine design of a collector to meet 
a specific problem. 
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for the duration 


Powell Valves, now functioning flawlessly in every 
branch of War Industry, are good not only “‘for the 
duration” but for the durations of the coming cycles 
of peacetime production. Resultantly, Powell Valve 
buyers need face no scrapped installations when re- 
conversion comes, whether it come by degrees or all 
at once. 


The basic principle of efficient flow control is, at all 
times, the right valve, in the right spot, for the 
right job. It is on this principle that the complete 
POWELL Line of industrial valves of all types and 
materials has been developed through nearly a cen- 
tury of successful valve manufacture. 


The Cast Steel Valves shown here are especially 
Fig. 6031-W. E.—Class 600-pound, Cast Alloy adapted for power plant service. The POWELL Line 


Steel, Welding End Globe Valve. Has outside screw : . 
F rising stem, bolted flanged yoke, renewable semi- includes Steel Valves of all types for working pres 

cone disc and regrindable, renewable seat ring. sures from 150 to 2500 pounds and Boiler Feed Line 

Sizes, 5’’ and larger are furnished with anti-friction i 

bearing yoke and spur gears. Valves for corresponding pressures. 
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Fig. 1303-W. E.—Class 1500- 
pound, Cast Alloy Steel, Weld- 
ing End Gate Valve. Has out- 
side screw rising stem, bolted 
flanged yoke, renewable rings 
and taper wedge solid disc. 


12”, Class 900-pound Cast Alloy Non- 
Return Angle Valve, with welding ends. 
Toggle operated. Powell Non-Return 
Globe and Angle Valves are scientific- 
ally designed and engineered, with 
streamlined bodies that provide maxi- 
mum flow area with minimum pressure 


8”, Class 300-pound, Cast Alloy 
Steel, Welding End Gate Valve. 
An Electric Motor operator is 
mounted on top for quick, posi- 


and tive opening and closing. drop. They can be supplied in various 
/ \ sizes and for all pressure classes from 
en 300-pounds to 2500-pounds, inclusive. 


aly The Wm. Powell Company 


res- Dependable Valves Since 1846 
Cincinnati 22, Ohio 
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HE Brown “Continuous Balance” Operat- 

ing Principle differs basically from the 
usual self-balancing Potentiometer Systems in 
its balancing operation. 

Instead of the usual galvanometer and its 
associated mechanisms, the entire system is an 
electronic one—a compact assembly consisting 
of a Conversion Stage and Amplifier. 

Any unbalance between the thermocouple 
and slide wire voltages, as caused by a tempera- 
ture change at the thermocouple, is converted 
into a. alternating voltage which 
causes the balancing motor to turn either 
clockwise or counter .clockwise. 

The motor in turn drives a gear which is 
directly connected to an Indicating Pointer, 
Recording Pen, and slide-wire connector. Hence, 


nuous Bal 


the balancing motor instantly readjusts the 
contactor to a new position balancing the meas- 
uring circuit. 


The balancing operation continuously keeps 
pace with changes in the thermocouple voltage 
—there being no cyclic mechanical motion, no 


delay is introduced before corrective action is 
taken. 


Brown 
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Free Your Operator From Tedious Routine 


The self-balancing Centralized Reading Indicator pictured above is as modern as jet propulsion. 
The operator merely touches the desired switch. The instrument does the rest, leaving his 
hands free to log readings. 


Time required between readin ngs is limited ONLY by human ability to pick off a reading. 
Compare this time to that required to read an outmoded manual balance indicator, designed when 
shaving mugs were on every barber shop shelf. 


The Brown Centralized Reading Indicator is unique for other reasons too. 


The electronic “Continuous Balance” principle delivers sensitivity previously 
unheard of. Fancy being able to read one part in twenty-four hundred! 


The ElectroniK is totally unaffected by vibration—mount it on a pulverizer 
frame if it suits your purpose. 


The ElectroniK utilizes circular instead of reciprocating motion. Components move only when 
the scale is psa position. 


Specify the Brown Precision Indicator for that post-war boiler. 


Specify it, too, for your present station. Utilizing the same wiring and thermocouples, it 
readily replaces old-fashioned instrumentation. 


For information write THE BROWN INSTRUMENT COMPANY, a division of 
Minneapolis-Honeywell Regulator Company, 4490 Wayne Avenue, Phila- 
delphia, Pa. Offices in all principal cities. 119 Peter St., Toronto, 

Canada; Wadsworth Road, Perivale, Middlesex, Eng- 
land; Nybrokajen 7, Stockholm, Sweden. 
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ACTUAL SIZE 
photo of Roto 
Junior cleaner 
with wire-flexible 
coupling and ex- 
panding brush 


SECTION OF 
ROTO MOTOR 


of the power and endur- 
ance of the Roto Junior Tube Cleaner is its 
extreme simplicity of design and precision 
construction. It has only two moving parts, a 
shaft and a solid blade. Positive contact 
between the blade and the Rotocentric bore 
cylinder assure an undivided air stream and 
freedom from leakage. Its convenient size, 
speed and ease of operation, offer a marked 
contrast with old type, cumbersome external 
cleaners. Send for details. 


ROTO Junior Tube Cleaners 


The ROTO Company, 145 Sussex Ave, Newark 1, N. J. 


75 Years Boilermakers 


KEWANEE BOILER 
CORPORATION 
Devision of Amenican Raviaror & Standard Savitary 


For 6° scale with 
pipe diameter marking, 
write Deportment 99-K11. 


5 sizes for small industrial 
usage. 9.9 to 30 H.P. Conveniently 
. compact, yet easily accessible. Low 
in cost — economical to operate. 


Pressure Steam 


, cooling and air conditioning service. 


Unique Yarway Involute design. 


No internal parts or vanes to clog 
or erode. 


Unobstructed flow gives minimum 
loss of head. 

Finely divided spray cone provides 
rapid cooling. 


Renewable orifices adapt nozzles 
for any service. 


Installations total more than 5 
million gallons per minute in water 


Made in both cast and bar-stock 
types. All sizes from 1 in. to 21 in. 
Write for Catalog N-616. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
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SAVE WAR-VITAL FUEL! 
Don't let it “Go up in Heat 


Waves”. 


Fuel can be wasted not only by “going up in 
smoke”, but also by “going up in heat waves”—in 
units of boiler-plant heat lost through inadequate 
insulation. 


Today, with fuel demands at a higher-than-ever 
peak, industry must conserve every B.T.U. in its 
production of heat and power. 


Power plants throughout the nation—public utilities, 
war and general industries— are obtaining max- 
imum kilowatt production from minimum fuel with 
the aid of “always dependable” 


HEAT INSULATIONS 


Carey’s large production facilities—nationwide dis- 
tribution service and specially trained engineers 
and erection crews of the Carey Contract Organ- 
ization insure completion of your insulation jobs 
on schedule. No job too large or too small. Write 
for information to Dept. 16. 


THE PHILIP CAREY MFG. COMPANY 


Lockland, Cincinnati 15, Ohio 


Dependable Products Since 1873 
In Canada: The Philip Carey Co., Ltd., Office and Factory: Lennoxville, P. 9. 


CAREY HEAT INSULATIONS 


COMPLETE LINE OF - NATION-WIDE > TRAINED SERVICE 
HEAT INSULATIONS DISTRIBUTION AND ERECTION CREWS 


COMBINATION CAREYCEL INSULATION 85% MAGNESIA 
HI-TEMP— For Temperatures up to | For High and Medium 
85% MAGNESIA 300° F Pressure 
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Make Your Overhead 
Valves SAFE And 
Easy to Reach--- 


The reliability of IMO “lube” and fuel oil service 
pumps is typified by their trouble-free perform- 
ance on o United Stotes Destroyer reported to us 
by the Navy as having steamed over 84,000 miles 
on ¢onvoy duty during the post year, often eruls- 
ing as much os 28 days per month without time 
for normal upkeep and overhovl. 


Catalog 1-115 


Control 
from 
the floor 


With the Babbitt Rim for Valves you 
eliminate danger and banish the step 
ladder. You can now place your 
valves wherever they come eccnom- 
ically and conveniently. They fit any 
valve. Let us tell you more about them. 
Write today. 


BABBITT STEAM SPECIALTY CO. 


New Bedford, Mass. 


/MO DIVISION 


- the De Laval Steam Turbine Company 
Trenton 2, New Jersey 


Mercury Switch 
Equipped Controls 


Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 
ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 


Mercoid Controls have 
many desirable features 
which have made them 
tavorites among leading 
industrial engineers. 


Temperature Control in 
Explosion - proof case 


Pressure Control 


SPRAY 
NOZZLES 


for RE-COOLING AND 
AIR-CONDITIONING 


Any industrial atomizing 
—cooling—or washing oper- 
ations that call for spray 
nozzles can be done better 
with Edco. 


Here's why: every EDCO 
tip is carefully designed and 
checked for spray angle, 
atomization and actual 
rated capacity — goes 
through rigid inspection be- 
fore the EDCO diamond is 
stamped on it. 


EDCO is furnished in 


STAINLESS STEEL 
BRONZE 
NITRALLOY 


DA (Double Adjustment) Temperature or Pressure Controls are used extensively on industrial applica- 
tions. The outside double adjustment facilitates the control operating range setting. The calibrated dial 
plainty indicates the desired setting. All guesswork is eliminated. No cover to open or remove when 
making control adjustments. A locking device is provided to prevent tampering. Various ranges available. 


The hermetically sealed mercury switches are dust and corrosion-proof. There is no open arcing, pitting 
or sticking of contacts. These switches assure better contro! performance and longer control life. 


if you have a pressure or temperature control problem Mercoid engineers will assist you. 
See catalog No. 600 for complete information on all types of Mercoid Controls. 


THE MERCOID CORPORATION, 4225 BELMONT AVE., CHICAGO 41, ILLINOIS 


MONEL 
STONEWARE 
HARD RUBBER 


For savings offered by EDCO 
write at once for Booklet 3Cl. 


EDDINGTON 


METAL SPECIALTY CO. 
P. O. Box K Eddington, Pe. 
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It’s been tough to be a leader--- 
knows that. 
Ic means 

research. 
Jc means 
our manufacturing pints 
sales poli 


experimental wo 


constant hard 
phase of 


vigilance in every 


cont inual 
cy— fair to the 


And it means a fair 
user— fair to the distributor. 
But we like our role...f0F we know, that which 
lead leads. 
really coun o..- first! 
The Toledo Pip ading Machine Company, 
N No. 2 Rector St. 


Toledo, Ohio. 
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@ Zooming to 
sets a gruelling P to follow. 
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PRECISION PIPE TOOLS 
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Toledo SIMPACT= GY 
able threader for 1" to 
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STEAM TURBINES 
AND GEARS 


WON'T FREEZE—WON'T CHATTER 


ADJUSTING 
HAND WHEEL 
PLATE 


In the smaller sizes, MURRAY recommends the use of the 
Type UG integral turbine-gear unit, for lowest steam con- 
oe :: sumption and moderate cost. Unless the slow speed appa- 
Pie cocrm ratus to be driven is for standby operation only, the 
é I ae geared set will pay for itself in a short time. 
SS Just compare its steam rate with that obtained by using 
a direct connected turbine. 


Correct alignment of the gear and turbine bearings is 
assured, and is easily maintained, since expansion of 
the exhaust casing is allowed by machined pads and bolts, 
located at the center-line, holding the turbine and gear 
SAFETY silence and tight- casings, together with the sliding dowel, which allows 


ness are the out- expansion. 
standing characteristics of 


the Cochrane Multiport The pinion and turbine shaft are forged in one piece. 
Relief Valve. A number of The gear may be solid forged, or built-up, using a forged 
small disks, each with an rim and cast center. Depending on face width, the gears 
independent holding- down are single or double helical. 


spring, are used in place of ‘ 
a single disk. Thousands are The unit shown is equipped with direct-acting variable 


giving satisfaction. speed governor, and drives a reciprocating ammonia com- 
COCHRANE CORPORATION pressor in an eastern food processing plant. 


3106 N. 17th Street, Phila, 32, Pa. For turbines from 10 horsepower to 2500 kilowatts rating 


0) R f —refer to our nearest representative. 


MURRAY IRON WORKS 
MULTIPORT BURLINGTON, IOWA 
RELIEF VALVE ot Steam Power Equipment for 
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For the products you are now 
manufacturing or planning to man- 
ufacture, you should know about 
the many advantages of Foote 
Bros. “aircraft quality” gears. 


These gears were developed to 
transmit the loads of giant air- 
craft engines, and the essential 
demands of high speed, compact- 
ness and light weight required a 
precision in manufacture that 
amounted to almost theoretical 
perfection. 


Today at Foote Bros. four large 
plants, these gears are being pro- 
duced in amazing quantities. The 
facilities of these plants, plus the 
“know how” acquired by Foote 
Bros. engineers and production 
men, offer manufacturers a new 


o actuators or other devices on com- 
cial and military planes, “aircraft 
udlity"” gears are ideally suited. 


inting presses can use “aircraft qual- 
gears in transmitting the mighty 
ower required for their operation. 


cue of their obility to stand up un- 
‘ough service, “aircraft quality” 
“can aid in making tractors better. | 


approach to “better power trans- 
mission through better gears” for 
their postwar products. 


A new engineering production 
bulletin on these “aircraft qual- 
ity” gears will aid your engineers 
in determining how they can best 
be applied to your product. Write 
for your copy today. 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION, “DEPARTMENT V 
5225 So. Western Blvd., Chicago 9, III. 


OFFER YOU THESE 5 ADVANTAGES 


% GREATER MECHANICAL EFFICIENCY 
GREATER COMPACTNESS 

* HIGHER SPEED 

% REDUCTION IN WEIGHT 

GREATER QUIETNESS 


For airplane engines of every size, 
“aircraft quality” gears offer light 
weight, compact size, high speed. 


For the manufacturers of Diesel engines, 
“gircraft quality” gears can help solve 
mony tough power tr ission probl 


On construction machinery, “aircraft 
quality” gears will aid in solving 
many engineering problems. 


For internal combustion engines, “aircraft 
quality" gears transmit high speeds with 
a reduction of size and weight. 


The demands of machine tool manufacturers 
for higher speed, lighter weight and-compact 
design recommend “aircraft quality” gears. 


e 


: Foote Bros. GEAR AND MACHINE CORPORATION 
5225 S. Western Blvd., Chicago 9, Ill. Dept, Vv 
: Please send me a copy of the Engineering Bul- 
s letin on “Aircraft Quality” Gears as soon as it is 
available. 

: 
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HERCULES 
_ 


GUARANTEED 
TO STAND UP! 


Every Hercules Float carries our guaran- 
tee to stand up under 350 Ibs. working 
pressure and 500 degrees temperature. 
Fabricated of seamless copper under our 
special spinning process. Hercules Floats 
are uniform in thickness and high in 
mechanical strength. 


You can depend on Hercules for floats— 
in standard shapes up to 10 in. and in 
special types to your specifications—to 
give long, dependable, economical 
service. 
Insure care-free maintenance of wate: 
level in your heaters, tanks, reservoirs 
and other equipment by specifying 
“HERCULES.”’ 


HERCULES FLOAT WORKS 
200 Franklin St. 
SPRINGFIELD, MASS. 


Y our Up-to-date 


HANDBOOK 
of the 
Latest 

in Power-field 
Practice 


USE EVERY. ISSUE 
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REX-WELD combines 8 other advantages 


with MAXIMUM FLEXIBILITY 


REX-WELD is preferred by many 
designers and manufacturers. Be- 
cause of its satisfactory perform- 
ance under difficult conditions 
for long periods of time, mainte- 
nance requirements are reduced 
to a minimum. 

In addition to providing maxi- 
mum flexibility, REX-WELD is 
highly resist- 
ant to fatigue, 
handles burst 
pressures to 
14,500 p.s.i. 


REX-WELD 
CORRUGATED 
FLEXIBLE METAL HOSE 


and temperatures to 1000° F., re- 
mains air-tight longer, is leak- 
proof even after hard usage, can 
be used for liquids that are 
searching and will withstand 
prolonged flexing. 

Chicago Metal Hose Corpora- 
tion manufactures a type of flexi- 
ble tubing to meet every require- 
ment. Our engineers will be gla¢ 
to recommend thetype best suited 
to meet your particular require- 
ments. Write for catalog and 
complete information. 


Flexible Metal Hose for Every Industrial Use 


Plants: Maywood and Elgin, 
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APEXIOR provides an impene- 


trable barrier against corrosion 
that frequently leads to. ineffi- 
ent operation — costly shut- 
downs — wasted manpower 


and horsepower. 


Boilers and other equipment exposed 
to contact with hot water and steam at 
high temperatures are being effectively 
protected from premature old age by 
applications of APEXIOR NUMBER 1. 
Even some boilers on the inactive list 
have been returned to service with the 
help of this thoroughly tested protective 
coating. In all cases, APEXIOR has 
extended the period between cleanings 
and made cleaning much easier and 
quicker. 


APEXIOR—THE PAINT 
THAT TAKES THE WEAR 


APEXIOR NUMBER 1 is a chemically 
inert “film of safety’’ for boiler tubes, 
drums, economizers, and steam turbines. 
Brush-applied, it fills in the metal pores 
and joints shutting out water completely. 
There is less adherent scale, so the 
problem of scale removal is simplified. 


APEXIOR’S tough, smooth surface — 
not the metal — takes the wear. One 
application lasts 2 to 3 years or more. It 
is easily renewed. 


“The DAMPNEY COMPANY 


Main Offics 


POWER * November, 1944 


HYDE PARK + BOSTON 36, MASS. - 


Engineering Sales a ea amg — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
alt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Honolulu, T. H., 
Marine Dept., 115 Liberty Street, New York, N. Y. 


Fight The Scourge 
Boiler Metal With APEX 


Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat shafts, rotor bodies, and 


frequently interiors of casings with 
APEXIOR before shipping to customers. 


Hundreds of industrial power plants, 
utilities, railroads, and marine operators 
have relied on APEXIOR to aid them in 
fighting the scourge of boiler and turbine 
metals. It is helping them through this 
critical period in their history. APEX- 
IOR can do likewise for you ... prolong 
the life of your boilers or any equipment 
having hot wet surfaces... conserve 
manpower and vital materials ... see 
you through the war period. 


A Poacelime Plus * * Wartime Mast 


RECOMMENDED BY ALL U.S. AND CANADIAN BOILER INSURANCE COMPANIES 


Here are some of the many com- 
panies now benefitting by APEXIOR 


Hercules Powder Co. 
Narragansett Electric Co. 
Westinghouse Electric & Mfg. Co. 
American Sugar Refining Co. 
Tennessee Eastman Corp. 
The Pullman Co. 

Duke Power Company 

Ford Motor Co. 

Pittsburgh Plate Glass Co. 
Pennsylvania Railroad Co. 
General Aniline Works 
Standard Oil Co. of Indiana 


See how easily APEXIOR can be applied 
Write today for Bulletin 1290 (Industrial ) 
or 1305 (Marine) giving complete details 
on peak protection for peak production. 


THE DAMPNEY COMPANY OF AMERICA 
Hyde Park 36, Mass. 


. Please send free Bulletin 


1290 (Industrial) 
1305 (Marine) 


Branch Offices: ATLANTA + CHICAGO + NEW YORK ~ DETROIT - PHILADELPHIA 
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IT’S NOT ON THE PRINT... 


BUT IT'S IN THE PRODUCT 


A blueprint is concerned only with design 
and specifications. 


We concede the importance of good de- DOWNINGTOWN IRON WORKS 


sign and intelligent specification of ma- 
— but Downingtown's ability does not DOWNINGTOWN, PA. 
stop there. 

Our specialized knowledge of fabrication, HEAT EXCHANGERS 


proper methods of procedure; complete, 
modern plant facilities and wide experi- 


ence in manufacturing are not blue-printed, but they do show up in the 
finished product. 


Our Engineering consultation is at your disposal. Downingtown Heat Trans- 
fer division has prepared a handbook which will be ready for free distri- 


bution on or about Sept. 15th. Send for a copy of this handy reference 
book, on your business letterhead, please. 


THESE VERSATILE 


Models KDP and ODP— 


POPULAR LQNERGAN sronze 


SAFETY VALVES 


Are Used All Through Industry for Pressure 
Safety Protection on—portable and stationary 
boilers . . . on heat exchangers, kettles, tanks, 
and steam lines . . . on air compressors, Diesel 
engine systems, and on many other types of 
pressure equipment. These valves are nationally 
recognized for quality, workmanship and de- 
pendability. 

KDP is a top-outlet valve. ODP has a side outlet 
so that the discharge can be piped away. 
Both valves conform to A. S. M. E. Code re- 
quirements, and are National Board approved. 
For further details, write for copy of our Bulle- 
tin 501-A—which also describes the complete 
modern line of Lonergan Iron and Steel Safety 
Valves for all types of boilers. 


Sales and engineering service is available 
through LONERGAN representatives located 
in principal cities . . . there are distributors to 
serve you in every important industrial center. 


SINCE 1872 


| — 


J. E. LONERGAN COMPANY, 2nd & RACE STS., PHILA. 6, PA. 


SAFETY VALVES + RELIEF VALVES + PRESSURE GAUGES SPECIALTIES 


| 


i 


LONG RANGE COMPARAT 


This outfit gives you all the facili- 
ties for determining pH as an aid 
to increasing the efficiency of your 
power producing equipment by pre- 
venting deterioration of boiler and 
pipes, etc. Includes comparator 
base and any 3 color standard slides 
of durable non-warping plastic, and 
all necessary accessories. Compact 
carrying case will hold 6 extra 
slides, within the range pH 0.2 to 
13.6. 


Price, complete with any 3 slides 
F.O.B. Baltimore. Extra slides, each..... $8.00 


DALITE pH Comparator 


Just the outfit for all routine test- 
ing. A completely self-contained 
unit for immediate use night of 
day. Neat wooden carrying case 
contains model T-O comparator 
base (which sits on shelf in front 
of dalite glass) special bulb, any 
3 to 8 color standard slides, 

all accessories. Absolutely accurate, 
for all Taylor liquid color stand 
ards carry an UNLIMITED GUAR- 
ANTEE against fading. 


Dalite Slide Comparator, ete with 3 
color slides. .$50.50 Baltimore 


See your dealer or write for Free Booklet: 
""Modera pH and Chlorine Control” 


W. A. TAYLOR 


YORK & RODGERS FORGE ROS 
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ech “PLANT” Contracti ng-Unit collaborates with | ESH WATER Ln 
_gineers by furnishing specifications and details forthe 
proper application of our insulating materials at any | 


organization, like a man, is known by the company Ten ER TEAR 


it keeps. The list of ‘‘Plant” customers is long andim- 
pressive indeed; the type of work is wide and varie i 
The Know-How” of the PLANT Contracting-Unit is care- 

_ fully coordinated with the experience of our three Pa- 
_ cific Coast factories. Customers derive the full benefits 
_ of 24 years of successful, responsible contracting and 


“manufacturing experience. 


3 Army-Navy 
ASBESTOS cactory 
WORKS 


i. OFFICES in Los Angeles, Wilmington, 
_ Oakland, Calif.; distributors in principal cities. 
GRETORIES Emeryville, Sen Freacisco, ond 


‘acturers of Plant Insulating | 


> 
\ 
inl 5 LM u il 4 CATALYST HOPPERS FRA 
Precision Molded Light-Density Type 
| Magnesia Insulation, ond 
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THE PACKING THAT "'PACKS ALL" 


| . . . use it once and 
. you'll use it always 


all—economically, efficiently —tightly 
—s 
Mamaroneck, N. Y. Try ALLPAX and you, too, will be enthusi- 


ustic over its easy application and long wear. 
e You don’t have to remove old packing to re- 

pack with ALLPAX. Square cross section makes 

ALLPAX easy-filling in any stuffing box. 


Distributors Everywhere 


BATES*GRATES 


MEAN STRONGER, SAFER 
STEEL FLOORING FOR YOU 


@ Now it’s easier for you to get 
BATESeGRATES. That means you can 
have stronger, safer open steel 
flooring and stair treads in your 


plant, by utilizing the engineering 
L A x advantages of BATES GRATES. 
Extra strength, safety — plus 


aoe easier maintenance—are due to the 

The possibility of stalling your tube cleaner motor when cleaning tubes in din 
which deposits of uneven thickness are found is minimized when a Wilson EP low-temperature, pressure-welding 
Series Air Motor is used. Its extra power and high torque permit it to operate of hot rolled steel Hex cross bars to 
efficiently where other motors won't go. This feature means time, labor, money main bars. These qualities are ob- 


d terial ed in tube-cleaning. tai ° 
a th ial valve desi f the EP Mot ble by the 
@ reason for this extra power lies in the special valve design of the otor. ° 
Full use of air with minimum back pressure, leakage and friction, together with fillet-welded design - . . and they 
its six-blade light-blade construction provide the smooth flow of high power to cost nothing extra. 
prevent stalling. Send us your specifications. 
The EP Series Motor in the photograph above is shown with a Type F cutter- 
head for removing a large variety of tube deposits. 
Thomas C. Wilson, Inc. maintains a large research staff which has developed The 16-page, il- 
many tube cleaners and accessories for removal of every type of deposit. A bul- lustrated BATES 
letin describing the complete Wilson line will be sent on request. booklet is a handy 
| guide to plant 
improvement 
ate. for all plant 
MODERN managers and 


engineers. 

TUBE-CLEANERS y Write for 

FOR THE PROBLEMS ‘ 


OF TODAY 


THOMAS C. WILSON 1 


21-11 44th AVENUE, LONG ISLAND CITY 1, NEW YORK OPEN STEEL FLOORING + STAIR TREADS 
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How To Maintain 


FULL PIPE STRENGTH 
At Branch Outlets. 


In a pipe job like this, branch pipe outlets 
must maintain the strength of the original 
pipe to insure safe, permanent, leak-proof 
joints. This is done easily by the WeldOlet 
method. These drop-forged fittings are 
shaped to fit the run pipe and are designed 
to provide ample reinforcement at the joint 
for pressures up to 400 Ib. at 750° F. The 
factor of safety, under internal pressure, is 
equal to that of the pipe itself. 


In addition, the scientifically designed funnel 


WeldOlets are available in three types —Weld- 
ing Outlet, Threaded Outlet and Socket Outlet. 


shaped opening of the WeldOlet permits 
unobstructed flow and a minimum of pressure 
loss due to turbulence and friction. 


WeldOlets are available in size-to-size and 
reducing sizes from 4" to 24". For informa- 
tion on the complete line, send for Catalog. 


Forged Fittings Division - BONNEY FORGE & TOOL WORKS « 342 Green St., Allentown, Pa. 


TRADE MARK REC U S$ PAT OFF. 


LETS 


PAT. - U.S. & FOREIGN COUNTRIES 


ELDING OUTLET = THREADED OUTLET SOCKET OUTLET 
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C. H. WHEELER 
OF PHILADELPHIA 


STEAM 
CONDENSERS 


AIR EJECTORS 


MECHANICAL DRAFT 
COOLING TOWER 


DECK 
MACHINERY 


C. H. WHEELER 
MANUFACTURING CO. 


19th St. & Lehigh Ave. 
Philadelphia 32, Pa. 


FAIRE BRICK. CEMENT 


HOLD COSTS DOWN 


by laying furnace linings with 
Adamant . . . the fire brick cement 

of proved great bonding strength.* {| 

Adamant actually welds the brick to- §— | 
gether . . . protects thé construction | 
at the joints where failure usually [| 

begins. 


Adamant has been proven STRONGER | 
by test... 


Impartial labora- |. 
tory tests showed 
Adamant has a — 
bonding strength 
of 800 Ibs. at room 
temperature; 1270 
Ibs. at 2600° F, 
Adamant has a 

P. C. E. of 3000° F, 
plus. For more de- 
tails, write 


784 Swanson St., Philadelphia 47, Pa. 
in Canada, Botfleld Co., 
Ltd., 171 Eastern Avenue, Toronto 


will pay you 
dividends 


Every purchasing agent. . 


. all 


plant engineers interested in 
keeping fuel costs down should 
investigate the money saving pos- 


sibilities of this two-fisted stoker. 


for a host of satisfied users. 


Investi 
possibili 
the Frederick 
stoker . . . write 
for your copy of 
our wear cata- 
log . .. now. 


This Frederick Stoker 


Designed and constructed to get maximum heat from every ton of 
coal burned, the fuel conserving qualities of the Frederick stoker are 
the result of more than 25 years’ experience in the production of indus- 
trial stokers that keep coal bills at a minimum. 


This experience, coupled with our engineering knowledge—plus a real 
understanding of industry’s needs, combine to produce an efficiently 


’ operated stoker that is reducing fuel consumption and earning money 


Stoker Specialists Since 1918 


IRON & STEELCO. 
Frederick, Maryland 


PRECIOUS 


GeAMine the flow of gases across 

the boiler tubes and you get more 
steam from less fuel. That is what 
Enco Baffles do. They use scientifically 
curved baffle surfaces instead of 
sharp angles. They taper the passes 
to maintain velocity as the gases de- 
crease in volume, which promotes 
heat-transfer. They: 


Eliminate bottle-necks 
Abolish dead gas pockets 
Reduce draft losses 

Speed heat transfer 

Keep heating surfaces cleaner 
Cut down use of soot blower 
Provide for tube expansion 
and replacement 


Adaptable to any type of water-tube 
boiler, fired with any fuel. Designed 
for each individual installation. Only 
selected materials used. Installed by 
skilled mechanics. Send for Bulletin 
BW 44. 


THE ENGINEER COMPANY 
75 West Street, New York 6, N. Y. 


Canada: F. J. RASKIN, Inc. 
370 Rachel E., Montreal, P. Q. 


Baffles” 


exclusively by The E 
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The two Ingersoll-Rand Model 50B Type 
40 Compressors shown in the photo- 
graph, were installed to furnish air for 
quarry and general excavation work in 
connection with the building of the new 
National Steel Plant, Volta Redonda, 
Rio de Janeiro. They are equipped with 
Timken Tapered Roller Bearings on the 
main crankshafts. 


Ingersoll-Rand Company has been using 
Timken Bearings on various models of 
compressors for years and knows they can 


be relied upon to furnish anti-friction ad- 
vantages in full, including smooth oper- 
ation; prevention of wear on crankshafts; 
protection against radial, thrust and com- 
bined loads; and maintenance of crank- 
shaft alignment under all conditions. 


When buying an anti-frictionized com- 
pressor of any type specify “Timken 
Bearing Equipped” and be sure of get- 
ting anti-friction performance at its best. 
The Timken Roller Bearing Company, 
Canton 6, Ohio. 
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Built to weather tough 


Building power plant fans is an art-re- 
quiring first, proper design, second suit- 
able materials, third, skilled workmen. 
When you buy Buffalo Draft Fans, our 
66 years of fan building experience as- 
sures you of all three requirements. 


“FAN ENGINEERING" 


740 page Fan Engineers hand- 
book. 


$4.00 postpaid in U. S. A. 
SEND YOUR ORDER. 


“First 
For Fans” 


operating conditions— 


When this Texas Oil Refinery was completed the Buffalo 
Induced Draft Fans went to work on a twenty-four hour shit 


Rain or shine, hot or cold—these fans run with little or no 
attention—helping to produce a vitally needed war 
product. 


"Buffalo" Fans are selected for these tough jobs because 
they have the heavy duty construction which is required 
under such conditions. 


In your plant, they will give the same reliable efficient 
performance. Why not have them? 


Buffalo Forge Company 


488 Broadway Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


draft fans 
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© Here’s real news for users of zeolite water softener equip- 
ment. Our postwar design is now available. It delivers up to 
44% more soft water than any other unit of equal size. Of 
importance is the fact that this new water softener has been 
fully proved by gratifying results in a long list of meee 
where it is already in service. 


An improved double-check type manifold prevents the es- 
cape of zeolite and therefore permits placing a far greater 
amount of water softening zeolite in the softener, as shown. 
More zeolite means more soft water output—for it’s the 
zeolite that does the softening. 


SOFTENING 
CAPACITY 


(Prevents Zeolite Loss) 


, But that isn’t all. A higher backwashing rate is also made 
ORDINARY WATER ELGIN WATER possible by preventing loss of zeolite. This higher rate 
cleans the softener thoroughly. With the zeolite bed clean, 
HERE'S HOW TO STEP UP THE the salt reaches every grain of zeolite. The result is better 
OUTPUT OF YOUR PRESENT regeneration with less salt consumption . . . higher over-all 
efficiency. 
WATER SOFTENER 


The whole story of tomorrow’s water softener today is told 
The “Double-Check” equipment can be in brand new bulletin 606. Write for your copy today. 

installed in place of the present mani- 
fold in your zeolite softener regardless 
of make. This change, along with Elgin 
High Capacity Zeolite, will give you 
greatly increased soft water output. The 
cost of this modernization is surpris- 


ingly low. Let us give you facts. The complete Elgin line—Boiler Water Treating and Purifying Systems @ 
Feedwater Treatment Deconcentrators Exchangers Water 
Softeners @ Filters and Purifiers © Iron Removal Equipment © Aerators 
© Water Treating Chemicals @© Chemical Feeders ® Scale and Corrosion 
Inhibitors @ Sample Coolers © Water Testing Equipment © Zeolites 


ELGIN SOFTENER CORPORATION, 130 NORTH GROVE AVENUE, ELGIN, ILLINOIS 
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CORRUGATED PIPE 
AND BENDS 
ADAPTABLE + LESS STRESS » SAVED SPACE 


In problems involving high forces oF moments due to thermal expan- 
sion, Navco Corrugated Pipe and Bends are frequently the only solution. 
By reducing the bending stresses and minimizing the end reactions, 
a safe design is insured which perhaps could not otherwise be obtained. 
Whenever you have any unustial Piping problems, consult Navco. 


NATIONAL VALVE & MFG. co., “PITTSBURGH, 


ATLANTA BOSTON BUFF ALO CLEVELAND CHICAGO NEW YORK PHILADELPHIA 
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Just one glance at the plant that generates steam for 
this large sanitarium tells you that it is a model of 
efficiency. The two 400 H.P. 3-drum, bent tube boilers 
call for steady firing . . . and “F & E” direct steam drive 
stokers more than meet this requirement. Burning low- 
cost fuel, they make this an exceedingly economical 
installation. 


This “F & E” Stoker installation is just one of many 
hundreds of installations that are turning in outstanding 
performances in industrial plants, public buildings, 
hotels, schools, housing projects and institutions the 
country over. 


So, if you’re planning new boiler room equipment, for 
now or postwar, have your consulting engineer get the 
facts on “F & E” Stokers from the “F & E” representa- 
tive in your territory. He can give you facts that will 
amaze you. 


> 


UNDERFEED STOKERS 


for boilers producing from 1,000 to 40,000 Ibs. of steam per hour 
are manufactured by 


FLYNN & EMRICH CO. 


Established 1842 
HOLLIDAY & SARATOGA STREETS, BALTIMORE2, MARYLAND 
Representatives in Principal Cities 


Rear view of Series 70-S “F & E” Stoker. “F & E” Underfeed ‘ 
Stekers are precision-designed and ruggediy constructed for 
years of trouble-free service. 
ps HA 
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iscuss Yours With 


q HIS Engineer 


A heavy need for specially engineered heat 
exchangers is indicated in industrial reha- 
bilitation. 


Because this is going to necessitate sound 
analysis of your individual operating condi- 
tions and requirements, you can now make 
profitable use of the services of a Ross engineer. 
In this way, you'll be assured not only of re- 


liable recommendations, but also of the careful 


Ross fabricating methods known to American 


industry for over 25 years. 


Consult with the nearest Ross office, or write 
direct to the plant. 


Division of American Rapiator & Stavdard Sanitary corrorarion 


GENERAL OFFICES AND PLANT: 1415 WEST AVENUE, BUFFALO 13, N.’ 
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(A NEW DEFINITION OF SARCO SERVICE) 


SARCO: No. 87 ADDS 


The Sarco No. 87 steam trap adds steam in. 
* plating tanks, and outdoor tank coils as needed 
and maintains a constant temperature. 


SARCO TR-40 SUBTRACTS 


The Sarco TR-40 cooling control reduces tem- 
peratures in condensers and engine and com- 
pressor jackets by controlled circulation. 


SARCO. MB BLENDER DIVIDES - 


valve, proportions the amount of hot or 
™ water entering the line for showers, cheese 
operations “and-engine jacket cooling. 


i The Sarco water blender, a three-way mixing J 


SARCO No. 9 MULTIPLIES 


Because a trap pushes out the air so tenth é can 

follow and because it removes condensate as. 

fast as it forms—it multiplies the effective out- 
put—especially when a separate trap is used 
“on each coil. 


The Sarco Hook-Up book—hints and kinks from a quarter of a century's experience with cal- 
data, recommendations and for industry. Free for 


SARCO COMPANY, INC. Saves 
475 FIFTH AVENUE 
NEW YORK 17, N. Y. ~ Steam 
Represented in Principal Cities SANGO CANADA, TD, Shut, TORONTO, ONTAMO 
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iS BETTER 
PIPING PRACTICE 
Than these Together 


Why make three welds when two will produce 
a better piping job? Where it is necessary 
to change both the direction of flow and size 
of pipe, the Midwest Reducing Elbow replaces 
two welding fittings: (1) a standard elbow 
and (2) a reducer. The many important fea- 
tures are enumerated at the right. 


All the advantages of Midwest Standard 
Elbows are to be found in Midwest Reducing 
Elbows: unusual dimensional accuracy and 
uniformity, beneficial effect of working metal 
in compression, stress relieving, etc. Center- 
to-end dimensions are the same as in standard 
elbows with which they are interchangeable. 


The Reducing Elbow is only one of the many 
Midwest developments designed to improve 
the quality of welded piping and to save cost 
in erection. Write for Bulletin WF-41 for com- 
plete information about the advantages of 
Midwest Welding Fittings. 


PIPING & SUPPLY ba INC. 


Main Office: 1450 South Second St., St. Louls 4, Mo. 


Sales Offices: New York 7—(Eastern Division) 30 Church St., 
Chicago 3—645 Marquette Bldg. * Los Angeles 33—520 Ander- 
son St. Houston 2—229 Shell Bldg. Tulsa 3—533 Mayo Bldg. 
South Boston 27—426 First St. 

* Distributors in Many Cities 


REDUCING 


WELDING ELBOW 


Eliminates One Weld 
Cuts Installation Costs 
Saves Time 
| Reduces Turbulence 
Improves Appearance 


WELDING FITTINGS 


IMPROVE DESIGN. AND 
REDUCE PIPING COSTS \ 
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THERMAL 


Philadelphia... 
WORM GEAR 


| Speed Reducers 


Adequately proportioned housings that permit prop- 
er heat radiation have been achieved in the design of 
Philadelphia Worm Gear Reducers without sacrificing 
compact construction. This feature is of particular ad- 
vantage in reducers selected for continuous service 
where thermal rating must be the determining basis. 

Another advantage in Philadelphia design of housings 
is the rib construction which has been extended and 
rounded out into a smooth attractive design, stronger, 


WN \ 


more rigid and more rugged than the conventional, 
approved design. 

Superior housings are but one of many reasons for 
selecting Philadelphia Worm Gear Reducers. Philadel- 
phia Worm Gear units are made for vertical and hori- 
zontal drive conditions in a full range of horsepowers 
and reduction ratios. Our Catalog No. 25 will give you 
full construction details. Write on your 
business letterhead. 


indéstrial Gears and Speed Reducers 
3 
AVE. AND G ST., PHILADELPHIA 34, PA. - prrispurcH Limiforque Valve Controls. 
Cus 
ser,” 
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another job for 


The high thermal efficiency of Fiberglas Insulating 
Wool is only one of its many advantages as blanket 
insulation for retorts, boilers, tanks, industrial ovens, 
large ducts and breechings. 

Blankets of Fiberglas Insulating Wool may be had 
with mesh facing on one side only! The fine, long fibers, 
of which this material is made, interlace to form an 
insulation that has “body”, that holds itself together. 
This unique and desirable feature is especially advan- 
tageous when vessels to be covered have laps, rivets 
and other projections. 

Fiberglas Metal Mesh Blankets are light in weight. 
They do not disintegrate with handling. Their fluffy 
edges form a ‘tight seal when the blankets are laced 
together. And they can be cut to any desired shape to 
provide a complete seal around valves, pipes and 
fittings. As a result, they are applied easily, quickly 
and economically. Many users have enjoyed further 
savings through re-use. 

Fiberglas Metal Mesh Blankets are available with 
three standard facing materials: hex- 
agonal wire, expanded metal lath and 
rib lath. These facings provide a suit- 
able base for any type of indoor or 
iH} outdoor finish. And they are supplied 

in two types—No. 600 for tempera- 
tures up to 600° F.; No. 900 for tem- 
peratures up to 1000° F. For more 
Inco-operstionwiththe information about this or other forms 
save critical foal. of Fiberglas Industrial Insulations, 
write for booklet, “Fiberglas Insulations far Industry”. 
Owens-Corning Fiberglas Corporation, 2000 Nicholas 
Building, Toledo 1, Ohio. In Canada, Fiberglas Canada 
Ltd., Oshawa, Ontario. 
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IT'S TOO HOT 
TO TOUCH 


iT NEEDS 
INSULATION 


ses METAL MESH 
BLANKETS | 


OTHER FIBERGLAS INSULATIONS 


1. PF Pipe Insulation —A light- 
weight, pre-formed pipe covering 
with high insulating efficiency for 
temperatures up to 600° F, Made 
in 3-ft. sections or segments for all 
standard pipe sizes. Fibrous ends of 
sections intermesh to form tight 
joints. 


2. Blanket Type Pipe Insula- 
tion — With mesh wire on outer side 
to wrap around pipe and secure 
with wire through special edging. 
Manufactured in 2-ft. sections for 
pipes over 3” O.D. Will withstand 
temperatures up to 1000° F, 

3. No. 600 PF Block —Same mate- 
rials as in PF Pipe Covering—in 
blocks 6” x 36” and 12” x 36”, 
standard thicknesses. 


4. OC-1800 High Temperature 
Block --A highly efficient and rug- 
ged molded block in sizes 6” x 36 
and 12” x 36”—in standard thick- 
nesses. Will withstand surface tem- 
peratures up to 1800° F. 


5. Insulating Cement—For insu- 


lating fittings, valves and all irregu- 
lar surfaces. Highly efficient .. . 
withstands temperatures up to 1200° 
Fahrenheit. 


6. OC Mastic —An asphalt emul- 
sion cement for insulated pipe and 
equipment exposed to outdoor or 
high moisture conditions. 


7. TW-F Wool —Fabricated in 
bats, rolls and bulk. Used for dry- 
ing-ovens, heaters, etc.. for filling 
irregular spaces and for fireproofing. 
8.PF Board —Manufactured in 5 
densities from 2% to 9 Ibs. per cu. 
ft.—standard sizes 24” x 38”, 1” 
to 4” in thickness. For insulated 
panels, sound absorption and vari- 
ous structural applications. 


9. PF Roof Deck Insulation 
—9 lb. density with facing to facili- 
tate mopping. Highly efficient, fire- 
proof, rotproof and moisture-resist- 
ant board, for application under 
industrial built-up roofings. Sizes 

” x 48”. Thicknesses from 3/16” 


to 2°. 


To help you make the proper selection, a “Fuel Sav- 

ings Calculator” is available for determining heat loss, 

fuel savings and other factors. Write us for one. 
a 


FIBERGLAS 


*Trade Mark Reg. U. S. Pat. Off. 


INDUSTRIAL 


INSULATIONS 
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COPPER SMELTING 
cTEPPED UP BY PREHEAT ENGINEERIN 


other NEW APPLICATION FOR 


LJUNGSTROM AIR PREHEATER 


The following excerpts from an article appearing in Engineer- _ proper, with fans and control equipment. The preheater is @ 
mg and Mining Journal, July, 1944, tells our story better —§ Lyungstrom 19¥4-V-72 unit, employing the continuous re- 
than we can. generative principle. Its rated capacity is 53,000 C.F.M., the 
air being received at 60 deg. F, 24.45 in. of mercury, and 
heated to 926 deg. F. 

“In the Chino reverberatory furnace operations, improved 
combustion has resulted in higher temperatures in the interior 
of the furnace, consequently bringing about more rapid smelt- 
ing of the furnace charge.” 


ENGINEERING SERVICE 


The engineering staff of the Air Preheater Corporation is 
prepared to assist you in applying standard or special types 
of Ljungstrom Preheaters to your fuel conservation needs, or 
to help you and your engineers make better use of low-grade, 
more abundant fuels. 


THE LJIUNGSTROM AIR PREHEATER 

ee The heating surface is contained in a compact, slowly rotating 
cylinder. Soaking up heat from the hot flue gases, it then 
"Use of preheated air in the reverberatory furnace of a cop- rotates to a chamber where it liberates the heat into incom- 
pet smelter burning natural gas or oil as fuel is distinctly a SE Sees ee: 


Thi ti tive, terfl incipl 
new evelopment, despite the fact it has already found wide 


application in power generation in steel, cement, lime and 


Preheater 
furnace 


TTTTTTIT 
sae 


transfer with min- COOLED FLUE GAS “a COLO AIR FROM 
numerous industrial plants. The air preheater recently in- weight end — 
stalled at Kennecott’s Chino smelter, Hurley, N. M. is perhaps size. Generally, [ ety | 


the first of its kind on the American continent... The fur- the Liungstrom 
nace is 32 x 126 feet. : weighs less than 


half as much as 
The results are demonstrating clearly the advantages which 


may be derived from preheated air. Chief among these ad- 
vantages is that of improved combustion, resulting in higher 
over-all efficiency. 


tubular or plate 
preheaters of sim- 
ilar capacity. With 
the Liungstrom, it 

“The layout of the air preheater service the reverberatory is possible to ob- 
furnace is shown in the drawing. As will be noted, it con- tain prohented ale 


‘ists of a separately fired preheater furnace, and the preheater atria tae 


THE 


AIR PREHEATER 


CORPORATION 
Execuiive Offices: 60 East 42nd Street. New York 17,N.Y. © Plant: Wellsville, N. Y. 
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LIFE BEGINS FORTY... 


BEST YEARS ARE STILL AHEAD 


This Worthington centrifugal double-suc- 
’ tion, single-stage pump was built in 1904 
and is still in regular service. 


A modern Worthington centrif- 
ugal double-suction, single- 
stage volute pump — LA type, 
designed for service similar to 
that of the “40-year older”. 


... for Worthington Builds Pumps to Last 


The two Worthington centrifugal pumps illustrated 
at the top of this page offer striking contrasts that 
show at a glance how far Worthington design and 
engineering improvements have progressed in the 
years since the Worthington ‘40-year older” was 
built! 

BUT ...in this one important way there has never 
been any change in Worthington pumps... from the 
oldest to the youngest .. . and that is the high quality 
of Worthington design and manufacture. Old or young 
... large or small... a// Worthington centrifugal 


pumps provide the utmost in dependability and fit- 
ness for service. Write us, or call our nearest district 
office for specific information. Worthington s= 
Pump and Machinery Corporation, Centrifugal 

Pump Division, Harrison, N. J. 
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ROTARY VERTICAL TURBINE CENTRIFUGAL 
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T 
{ HE INDIAN uprising at 
White River in the new state of Colorado was unexpected. Hostilities 
were fierce—but quickly quelled. That was 1879, the same year Kicley 
& Mueller introduced the steam trap. This too, was unexpected—an 
entirely new idea—the “daddy” of all traps. Control equipment has 
come a long way since 1879. Witness the K & M Diaphragm Motor 
Valve, for supersensitive pressure control of steam, oils, liquids, gas or 
air. Designed for use with air-operated instru- 
ments or auxiliary pilot units—in models to meet 
every condition of flow, pressure and tempera- 
ture. Patented special features assure minimum 
friction lag and maximum efficiency. Type 484 is 
only one of more than 100 K & M precision con- 


trol devices which benefit from our 64 years of 


specialization. Write for general Catalog No. 66. 


KIELEY & MUELLER, 
MANUFACTURERS OF PRESSURE AND LEVEL CONTROLS SINCE 1879 
NORTH BERGEN, NEW JERSEY 
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The solid ring of a Flexitallic C-G gasket does not seal the opening 
between flanges—the active, sealing member contained within the 
ring does that. The ring plays its part in two principal ways: 

(1) When the joint is being assembled, the ring touches the bolts all 
around—the outside ring-diameter being of a size in keeping with 
established marine and A.S.A. standards. Thus the ring sees to it 
that the sealing member is properly located between the flanges. 
(2) Thickness of the ring is less than that of the sealing member. 
When the flanges are drawn together, they compress the sealing 
member and continue to do so until the flanges meet the ring. The 
amount of compression thus achieved is exactly the right amount for 
a perfect seal. 

Perfect seal in least time. Without the aid of the C-G ring, a lot of 
time can be wasted in making joints—wasted 
in getting a gasket to its right seat and in 
pulling up on the bolts. 


Representatives in Principal Cities 


Res. U.S, Pat. Office 


KNOW ALL THE FEATURES Of 
FLEXITALLIC C-G GASKETS 


1 Density of the sealing member is modified in manv 
facture so as to be correct for the specified pressure o! 
the line. 


2 I.D. of gasket is clear of orifice at all points, offering 
no impediment in line. 
Cc + bonding load assured by surrounding solid: 
metal ring which serves as a thickness gauge for gat 
ket when joint is made up. 


4 Fit of surrounding ring, allows inner member to er 
pand under compression. 


5 Correct position assured by O.D. of gauge ring which 
fits inside of bolts. 


rammatic section of a C-G 
Boge with typical Raised Face 
fittings showing the flanges 
compressed to the thickness or 
the solid metal member. 


FLEXITALLIC GASKET CO., 8th and Bailey Streets, Camden, a ie 
Originators of Spiral Wound Construction 
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CHASE 


ANTIMONIAL ADMIRALTY 


DUCEs tube replacement costs 


In condenser tube alloys for brackish 
cooling water conditions, Antimony 
added to Admiralty greatly increases 
resistance to dezincification. This 
longer service life you enjoy with 
Chase Antimonial Admiralty can re- 
duce considerably your condenser 
tube replacement costs. 


It is not uncommon, for example, to 
find Antimonial Admiralty tubes in- 
stalled as far back as 1935 still going 
strong today. Consider the saving here 
in tube replacements alone. Yet Chase 
Antimonial Admiralty costs no more 
than plain Admiralty. Like more of 


*U.S. Patent No, 2,061,931 


the feature-facts? Just phone the 
nearest Chase Warehouse or Sales 
Office for full information. 


Points to Remember About 
Antimonial Admiralty 
1. Extraordinarily resistant to dezine- 
ification. 
2. Virtually immune to stress-free 
intercrystalline corrosion. 


3. Costs no more than plain Admiralty. 


Initial cost of tubing with Antimonial 
Admiralty is no greater than with 
plain Admiral:y—and_ replacement 
costs are reduced by longer tube life. 


OCKS OF 
SPECIAL MIRALTY 


soon CHASE BRASS & COPPER CO. 


—Incorporated — 
Waterbury, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY 
ATLANTAT 
BALTIMORE 
BOSTON 
CHICAGO 


CINCINNATI 
CLEVELAND 
DETROIT 
HOUSTON 


INDIANAPOLIS 
KANSAS CITY, MO. ¢ 
LOS ANGELES 
MILWAUKEE 


MINNEAPOLIS 
NEWARK 

NEW ORLEANS 
NEW YORK 


PHILADELPHIA 
PITTSBURGH 
PROVIDENCE 
ROCHESTER t 


SAN FRANCISCO 
SEATTLE 

ST. LOUIS 
WASHINGTON T 


Indi Sales Office Onl 
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Homestead 


Hundreds of industrial plants are meeting today’s de- 
mands for economy of operation and long, unfailing 
performance, by replacing old, defective valves with 
TROUBLE-FREE Homestead Lever-Seald Valves, and 
specifying them for new installations. 


Homestead Lever-Seald Valves are stick-proof. They | Shaded Valve Parts Show These Advantages 
always work! Neither corrosive or viscous fluids nor 

extremes of temperature or pressure can make them stick. 
They operate 16 to 28 times faster than screw-stem-type 
valves because they are fully opened or closed by a 
quarter turn, They seal without lubricants, and their 
seating surfaces are protected from corrosion or cutting 
action of fiuids, both when the valve is opened or closed. 
Their operating parts are fully protected, too, assuring 
longer service and lower upkeep. 


There is a Homestead Lever-Seald Valve in the right 
metal or alloy to suit your requirements. Write for Valve 


3. Positive seal with- 
out lubrication 


4. Seating surfaces 
always protected in 


Reference Book No. 38 for Homestead Lever-Seald both open and closed 
Valves in sizes to 10", for pres 150 
2 , P essure ranges rom practically eliminated 

to 1500 pounds. Consult Homestead engineers on all 
f 5. Unobstructed 


your valve problems. 


straight-line fluid flow 
—minimum pressure 


6. All operating parts 
protected from dam- 


aging effects of serv- 
a ice conditions and 
weather. 


Homestead 


LEVER-SEALD WALVES 


HOMESTEAD VALVE MFG. CO... . P. O. BOX210. . CORAOPOLIS, PA. 
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SHOW WHAT A 
DIFFERENCE PROPER 
COAL SIZING MAKES 


1-UNIFORM CO IS ASSURED 
THE AMERICAN WAY 


ll-POORLY PREPARED COAL 
GIVES A POOR CO2 RECORD 


ORI 
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How to step up operating 
efficiencies from to 8Ye 


The CO, charts shown here disclose 
the relation that exists between sizing of 
coal and ashpit loss. Study them care- 
fully and note (Chart I) the greatly in- 
creased CO, percentage when coal is 
properly sized as compared with poor 
sizing (Chart II). 


For maximum economy, coal should 
be of uniform size and that means a 
GOOD COAL CRUSHER — and the 
“AMERICAN” has definitely proved 
that it meets the most exacting specifica- 
tions for proper coal sizing. 7 


From our experience over the years in 
the field in conjunction with both large 
and small plants, we are certain that the 
installation of a proper coal crusher will 
result in increasing operating efficiencies 
from 242 to 8% and that overall effi- 
ciency may be raised 3% through reduc- 
ing ashpit and excess-air losses. 


If you are working toward attaining 
maximum efficiency in your plant, ask 
our engineers to study your coal prepa- 
ration problem and determine whether 
or not you can improve your method of 
crushing and sizing coal. 


You'll be interested in Bulletin “Crush- 
ing Coal at Less Than One Cent per 
Ton.” Write for your copy today. 


A RICAN PULVERIZER COMPANY | 1219 Macklind Avenue 


St. Lovis, 10, Missouri 


INATORS AND MANUFACTURERS OF RING CRUSHERS AND PULVERIZERS 


A, 


| Rotor is of all welded construction. The core is 
| STATOR built of electrical sheet steel punchings having 
Coils are form wound, di d shoped partially closed slots. The winding is made 
interchangeable and conetully ineuleted from hard drawn copper strip driven into the 
with selected materials. Core is built slots. The ends of the rotor bors are welded 
of accurately punched mill varnished, to copper or alloy end rings. These rotor bars 
motor special, electrical sheet steel. also provide fan action for efficient ventilation. 


VENTILATION 


Cooling air, circulated 
by rotor bar fan is 
taken in through 
brocket openings 
and discharged at the 
center frame opening. 


MOTORS 
101500 hp. 


Bu is a quality motor builder producing 
‘@ standard line of motors but also able 


to’ meet exacting specifications of special 
applications. Burke Induction Motors are 
‘built in sizes from 1 to 1500 h. p. in all 


SYNCHRONOUS MOTORS INDUCTION D. C. 
AND GENERATORS MOTORS MOTORS 


All sizes haye large 


lifting loop to accom- 
modate crane hook 
for easy handling. 


FRAME 
Constracted of rolled 
steel rings with heavy 
cross ribs, angle 
type web feet and 
electrically welded. 


BRACKET & BEARING 
Bracket is cast iron, 
simple design, provid. 
ing tugged bearir, 
support with amp e« 
lubrication and 
a minimum of ports 
and machined fits. 


SHAFTS 
Shafts are large ond 
‘well proportioned of 
30-40 carbon steel. 


types, open and enclosed, both ‘squirrel 
cage and wound rotor. Let Burke build for 
you. Send your specifications to Burke engi- 
neers today. Write for Bulletin 101 describing 
Burke Induction Motors. 


M. G. 
GENERATORS SETS 


HIGH SPEED 


A. C. GENERATORS 


Ac. g D.C. Motors & Generat | 


BURKE ELECTRIC ai Sie 


Iilustration shows cross section view of Burke Type N50 h. p. Induction Motor 
A ] 
‘ 
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Our Ambler plants proudly fly the Army- 
Navy “E“ flag with its star —an honor 
Qwarded K&M employees “for continued 
Outstar ding production of war materials.” 


HERE'S HOW KEASBEY & MATTISON IS MAKING IT 
SERVE IN TODAY'S ELECTRICAL INSTALLATIONS 


Here’s a mounting material that can take it! 


EBONIZED ASBESTOS 


¢ K&M Ebonized Asbestos panelling is designed for modern requirements. It 
is made of a combination of asbestos fibre, binding cement, insulating com- 
pound ...all in proper proportions...and molded under great pressure 
into strong monolithic sheets. Here are some of the outstanding features of 
this durable electrical insulation! 


Exceptionally high dielectric strength. 

Uniform density throughout. 

Withstands severe shock, vibration and wide temperature 
variations. 

Resists oil and water action. 

Does not shrink, crack or bulge. 


Use K&M Ebonized Asbestos for switchboards, bus bar runs, testing tables, 
cabinets, bench boards, compartment linings ... and many other types of 
electrical installations. 


Thanks to expanded facilities, K&M Ebonized Asbestos is now available for 
immediate delivery ...in thicknesses from 14” to 4 inches, standard or spe- 
cial “panel” finish. This material is specially developed to meet the technical 
requirements of the Underwriters Laboratories, Inc., when built into an 
assembled unit, 


KEASBEY MATTISON 


AMBLER, PENNSYLVANIA. 


COMPANY. 
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STEAM 
PRODY CTION 


D*. your present oil burning equipment carry 
its full share of the plant’s heat and power 
load? 


Does inefficient combustion throw your steam sys- 
tem “off balance” ... reducing steam production 


below the possible capacity of your boilers? 


Todd combustion engineers give special attention 
to this problem of balance in the boiler room—spe- 
cifying burner equipment designed for the job—in 
your particular plant—firing your particular boilers. 


USTION 
SHIPY 
601 West 26th Street, 


ROOKL AS 
NEW YORK, B BOSTON, SPRINGFIELD, M MOBILE, 


TORONT 


modernize with TODD! 


EQUIPMENT DIVISION 


N 
DS CORPORATIO 
AR mew York a. N. Y. 


BARBER, N. J., PH 
YN, ROCHESTER, HOBOWEE: BALTIMORE, WASHINGTON, 


0, BUENOS 


ON THE FIRING LINE OF AMERICA’S WAR PRODUCTION FRONT 


Hundreds of industrial and commercial plants 
have already modernized costly, inefficient steam 
systems by installing Todd oil or gas burning equip- 
ment. Actual records show greatly increased boiler 
capacity and fuel savings ranging up to 10° and 
more. 


Besides helping to deliver peak wartime power 
requirements, Todd burners will put your plant in 
a better competitive position for the years ahead. 
Another good reason why NOW IS THE TIME T0 
MODERNIZE WITH TODD! 


ILADELPHIA, 

LOS ANGEL! 

ORLEAN LONDON 
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Darling manufactures a quality line of 
gaie valves for long service—in parallel 
seator tapered seat—slotted or solid wedge 
pes—for service pressures up to 3000 
pounds. Valves are available in cast iron, 
bronze, cast steel, forged steel, corrosion 
resisting and special alloys. Darling also 
manufactures check valves, compression 
type fire hydrants, motor and cylinder 
operated valves, and accessories. 
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Note how parallel discs effect tight closure when 
valve are in original peratiel 


HERE is one gate valve design that 
insures “drop-tight” seating, year 
after year. It is the unique Darling de- 
sign. Darling’s fully revolving double 
disc parallel seat gate valve provides: 


1. ADAPTABILITY—Any valve can close 
tight the day before it is installed. But 
the day after is another story. Pipe out 
of alignment and bolting strains distort 
valve bodies. Pressure and temperature 
changes and other operating strains 
force valve bodies out of shape, too, so 
that gate and seats do not remain parallel. 


To compensate for “‘unparalleled” 
seats, in the Darling valve wedging as- 
sembly a straight or tangent surface on 
the lower wedge acts on a curved or 
“radius” surface on the upper wedge. 
So no matter what position valve seats 
reach in years of usage, the Darling 
twin discs make perfect closures. 


This. greatly exaggerated diagram shows how 

the curved face of the upper wedge allows.the> 

discs to fit against seats, ‘“‘unparalleled” .by ». 
valve body distortion. - : 


2. UNIFORM WEAR— The twin discs are free 
to revolve 360°, seating in a different 
position each time the valve is operated. 
Wear on discs and seats is uniform, mak- 
ing possible tight closing year after year. 


3. INSTANT RELEASE—The four simple 
parts of the valve assembly—two discs, 
two wedges—release at the first frac- 
tional turn of the stem to open. The gate 
is immediately free to rise with little 
or no friction. 


Forover 40 years engineers have found 
that Darling Valves give “drop-tight” 
shut-off, long life and low maintenance. 


NOW—when maximum uninterrupt- 
ed production is all-important—you can 
safeguard it by installing Darling Valves. 
Later, when low-cost operation and main- 
tenance are vital, you will be all set with 
valves thathelp you keep costs down and 
help you compete in postwar markets. 


VALVE & MANUFACTURING co. 
PA 
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“CATHEDRAL of FLAME” 


Re is the fire chamber of a giant 
boiler — a veritable cathedral of 
flame. Its vaulted interior extends be- 
yond the height of an eight-story build- 
ing. Along its walls and ceiling are more 
than 12 miles of Globe Steel Tubes — 
steam lines that produce driving power 
for huge turbo-generators. Globe boiler 
tubes successfully stand up against the 
intense heat and high pressures created 
by this steam generating operation. 


Our engineering staff plus excellent lab- 
oratory facilities and production capac- 

ity, recommends, tests and produces the ey = STAINLESS TUBES 

right tube for your most exacting re- SOILER TUBES 


A GLOBEIRON TUBING TUBES 


contains interesting technical data on 
_ Globe Tubes. E 
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YEARS EFFICIENCY 
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Complete Engineering Service 


KENNEDY-VAN SAUN offers a complete steam power plant 
service under one responsibility, which includes supplying 
complete steam generating units, pulverizing equipment, 
burners, fans, coal elevators, bunkers, coal weighing scales, 


ash conveyors and necessary equipment. Ask for complete 
details. 


Write for Bulletin 12 


Let our engineers help you with your special problems of 


burning lower grade coal to meet your production require- 
ments. 


and a 


REPEAT ORDER 
KENNEDY 


AIRSWEPT TUBE MILLS 


These KENNEDY AIR SWEPT TUBE MILLS 
produce a continuous fineness of 93.0% 
through 200 mesh, and 70% through 325 
mesh on Strip Mine Illinois Coal. These 
mills have maintained 85% through 200 
mesh with coal having 12% moisture. 


Power consumption is 14.1 KW per ton of 
coal pulverized. Maintenance on KENNEDY 
AIR SWEPT TUBE MILLS has averaged 
$0.0122 per ton over a period of 16 years 
continuous. service. Average monthly 
boiler efficiency 87.5%. 


This installation—made sixteen years ago 
in a large mid-western central power station 
—includes 3-1000 H.P. boilers, equipped 
with superheaters, economizers and air-pre- 
heaters. Each boiler is fired with 2-KEN- 
NEDY AIR SWEPT TUBE MILLS, 5 ft. diam- 
eter by 9 ft. long. 


TWO MORE KENNEDY MILLS 


Based on this performance, (2) 8’ x 13’ KEN- 
NEDY AIR SWEPT TUBE MILLS were 
selected for coal preparation in this plant 
with the addition of a boiler of 450,000 lbs. 
per hour, 1200 lbs. pressure and 900° tem- 
perature. This installation has now been in 
operation for approximately 18 month. 


an Saun 


MANUFACTURING ANDO ENCINEER/ING CORPORATION 


2 PARK AVE., NEW YORK 16, N. Y. 
* Factories: Danville, Pa., Canada, England, Australia 


THIS BOOK TELLS YOU HOW TO DO IT—MAIL COUPON 


Kennedy-Van Saun Mfg. & Engr. Corp., 2 Park Ave., New York 16, N. Y. 
Kindly send me Bulletin No. 12 explaining how lower grade coals can be burned 


efficiently. 
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REDUCING 


. Maximum Capacity when 
needed most 


2. Accurate Pressure Control 
under toughest working 
conditions 


Pressure 
0. Cost Saving Operation 
1. No Spoilage 


2. Practically zero in main- 
tenance costs 


WRITE FOR 
BULLETIN 
"1000" 


@ Flow has been streamlined for 
straight. flow into the delivery pas- 
sage and jet. See FIG. |. The fluid 


FIG.-1_ 


flows smoothly around this valve with 


See FIG. 2, on the downstream side 
E of its trailing edge. In a reducing 
, valve all the pressure drop or work 
. of pressure reduction should occur at 


throttles flow, and not on the down- 
stream side of the valve. Where you 


DECATUR, 


VALVES 


» no back eddies to cause turbulence, 


_ one place, namely where the valve 


oneal 


"We could not afford to have pressure build up 
because of low pressure equipment. When we started 
to use the '1000' our troubles stopped." 


"One of our plants needed a good valve for close 


; control on fuel oil. This valve has given fine service 
4. Smooth Operation and has never been touched for any reason." 
5. Tight Cl 
ba worn : "We use the '1000' because of the lack of attention 
6. Accurate Regulation 
needed to keep it operating in first class shape. 
7. Speedier Production 
Results "| wanted a valve that would give close control on 
8. Elimination of failures delicate work in our seed laboratory. Holding air 
9. Constant Delivery pressure on this spot was not so easy. Needless to say 


our experience with the '1000' valve has been 100%." 


"These '1000' valves don't let the pressure go all over 
the map but hold the pressure constant." 


“The Streamlined '1000' valve has been in for a num- 
ber of years and to our way of thinking, it's doing 
what a valve is supposed to do. The fact that we 
haven't had any trouble with this regulator brings to 
our mind that it is worth all we paid for it." 


How Streamline Design Works 


have downstream turbulence, See 
FIG. 2, the greatest amount of tur- 
bulence with resultant greatest pres- 
sure drop will occur when you want 
maximum flow and therefore want 
least pressure drop—if the delivery 
pressure is to be maintained. With 


Streamlined Flow, See FIG. 1, you 
get maximum capacity, plus close 
delivery pressure control. 


A. W. CASH COMPANY © 


ILLINOIS 


Cash Standard Type 33 Relief 
Valve; in various metals to 
handle nearly all fluids. Has 
Roller guides on valve spindle; 
also roller bearing to take care 


of spring torsion. Sizes '/2" to 


3" screwed ends; |" to 12" 
flanged ends. Bulletin 971. 


Cash Standard Type © Relief 
Valve has side inlet, bottom 
outlet. Popular for pump by- 
pass use. Sizes |" to 2" 
screwed ends. Relief pressures 
up to 350 Ibs., temperatures 
up to 500°F. Bulletin 943. 


Cash Standard Type 4190 Valve 
for relief (bypass) use; holds 
constant valve inlet pressure 
regardless of changes in load 
or outlet pressure. Multiport— 
large capacity. Iron or bron 
bodies; iron or bronze trim. 
Sizes '/2" to 2" screwed ends: 
2" to 6" flanged ends. Bul 
letin 952. 
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OFFIN-Steam Turbine 
ENTRIFUGAL PUMP 


HAS A PLACE IN YOUR CONVERSION PICTURE 
JUST AS IT HAS IN YOUR WAR EFFORT 


COFFIN TURBO PUMP purchased 

now to help your war production can 

be converted internally, over a wide 

range, to meet your peace-time require- 

ments. Only a few parts are involved in 
the change. 


Coffin design makes this possible. Both 
the pump and 
turbine units are 
mounted on a 
single _ shaft 
which is housed 


Please Send Descriptive Bulletin 1-22 


NAME 


in an integral cast steel housing. 


This provides for numerous pump Impeller 
and turbine Steam Nozzle combinations to 
meet exacting conditions. It denotes a long 
service life with capacity and steam con- 
ditions balanced for peak efficiency and 
economy. 


Save space, weight and steam now, and in 
the Post-War years ahead. Make your 
next pump a Coffin Steam Turbine Cen- 
trifugal Pump. 


THE J. S. COFFIN, JR.. COMPANY 


ENGLEWOOD, NEW JERSEY 


COMPANY 


ADDRESS 
P.W. 
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@ Hidden Hazards . . . sponsored by 
Uncle Sam...are showing up in many waters 
with devastating results for the enemy. 
Hidden Hazards...sponsored by Objection- 
able Dissolved Minerals or Chemical Insta- 
bility... are showing up in many water 
supplies with just as devastating results for 
plant equipment and manufacturing processes. 
In the latter case action is far from spectac- 
ular... that’s why the Hazards are Hidden 
... but, in either case ... the end results are 
the same. 
Water that is conditioned to remove objec- 
tionable minerals, hardness, corrosion, oil, 


suspended matter, etc. will protect your 
production schedules, safeguard irreplaceable 

ower plant equipment, save precious fuel 
and reduce labor costs. 


The power plant, so vital to the war effort, 
can have the protection of Infilco equipment 
for boiler or evaporator feedwater treatment, 
cooling water conditioning, condensate oil 
removal, steam purification, etc....as well as 
Infilco chemical feeders and trade waste treat- 
ing —— You are invited to make use 
of Infilco’s 49 years’ experience in these allied 
fields. Call on our Engineering Staff. There is 
no obligation. 


In 


INCORPORATED 


325 W. 25TH PLACE, CHICAGO 16, ILL. 


ACCELATOR SOFTENERS 
WATER FILTERS 


CHEMICAL FEEDERS 
CLARIFIERS 


PROPORTIONERS 
COOLING WATER CONDITIONERS \" 


CONDENSATE FILTERS + STEAM PURIFIERS + HOT-FLOW SOFTENERS oa 


LIME-SODA SOFTENERS . 


ZEOLITE SOFTENERS 


CATEXERS 
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Cooling Tower DOs and DONTs 
MA R EY (No. 50f a series) 
pOINTERS ON CONST 


COMPARING THe 
CALL FOR IDENTICAL 


nectors(S 
joints; and footings angle- 
a washers and other structural hardware 


gs required. Unit wor 


ook. Bolts should be 


with no dependence 
credit for structural 
the casing or other 


SraucturRe, 
Wuicn REQuikes 
Waich Can Be Most Convent 


STEEL — Redwood 
all fraction of 


SAFETY 
stairs, ladders, 
and railings should be 
and convenient access 90 w 
idely indefiance tower requiring 2 
of organic 


manship and sound materials are 

assured in all frame members and other ee 

Redwood parts of Marley towers by DIAGONAL 
100% pre-fabrication in Marley's two 


43 
large wood-working plants (Stockton, 2 — 


Calif., and Kansas City, Kans.) thor- “TECO” 
oughly equipped for this exacting serv- RING 

ice. Marley's structural superiority is CONNECTORS 
a recognized fact, zealously maintained. 


TYPICAL MARLEY FRAME JOINT 


THE MARLEY COMPANY. INC. - KANSAS CITY - KANSAS 


DO YOU KNOW — snug fit, full bearings, uniform work- 
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% 
GENERAL pESIGN—Towers of proad-and-low proportions are preferable over high-long-narrow : 
designs. They can be petter braced, their requirements for pumping, foundation and basin are | 
esis water distribution and maintenance simplified. 3 
THREE a5 important as 
BY Zs proper size, quality and quantity of ; 
Wuicw TOWER “non-frame pats. 
To Wind OR Quake? casing —Walls should be double, with 
» vide for interna rainage of water on 
Locarep at Mos? Puants? the inner surfaces to avoid seepage 
REDWOOD is the principal structural material and unsightly exterior staining. Casing 
tod. ets of should be ina manner to perm | 
is rarely to be preferred. Steel costs more, its service life is not as necessary expansion and contr action 
long, general maintenance greater. It and liberal without stress frame or casing, 
painting with aluminum-base paint insi to present a smooth, neat exterior. 
whereas Redwood's natural preservativ 
it a Redwood rower i= PAu 
carry an advertising sign) it requi : 
infrequently, and only on the outsia 
which once banned any wood structu: F 
some cities now have been modified w Be 
to its proven resistance 10 burning, it: ; 
of age and weather, its freedom fr E ‘ 
4" x 4" : 
| 


* Drawing courtesy Westinghouse Electric & Manufacturing Company 


PROTECT TURBINES on POWER TRAIN 


pyovins swiftly into a village ravaged by war, this Westinghouse Power Train quickly 


provides all the equipment of a full size power plant of 5000 kilowatts. It can produce 
its power output in temperatures as low as —-40° F., and usually must operate under conditions 
demanding a minimum of attendance or supervision. 


It is quite natural, therefore, that the oil purification equipment aboard should consist of a 
De Laval centrifugal machine. De Laval Oil Purifiers stand up under even the most rugged 
conditions, performing without failure the service for which they were designed — the removal 
of harmful impurities and water from lubricating oil. The constantly purified oil is enabled to 
protect the bearings indefinitely at full efficiency. 


There is a range of types and sizes of 
De Laval Oil Purifiers to assure the proper 
machine for every power plant. Write for 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 6 427 Randolph St., Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 


THE DE LAVAL COMPANY, Limited 
MONTREAL 


detailed information, sent without obligation. PETERBOROUGH WINNIPEG VANCOUVER 


PURIFIERS 


FOR MORE DEPENDABLE POWER PRODUCTION 
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DISCONNECTING DEVICES —Self-align- 


ng fingers on removable element allow safe — ite 
jinspection away from live parts. Silver plated for 
freedom from overheating. Divided current pa 

tact p e during short circuits. 


= 
[= 
[= 


| (2 )PANTOGRAPH MECHANISM—A strong support 
for the circuit breaker, eliminates need for 


\extension rails and saves time in removing breaker 
for servicing. 


3 )SECONDARY DISCONNECTING DEVICES—For con- 


trol relay, ili itch d oth all is of: : 
witing circuits, Self-adjusting, silver plated. Flex- _ is a specific reason behind each of the Multumite 
ible members mounted on removable element. . a 
Contacts closed at Test Position of breaker. switchgear details described here . . . either improved per- 
{)DRAWOUT SCREW AND REMOVABLE CRANK— | formance, safety or convenience. Close study will indicate 

w t reak: i- 
ton, Crank has joint to allow eperater | how completely every contingency is provided for and the 
work comfortably. 


thoroughness with which each detail is engineered. 


| (5 )INTERLOCK TRIP SHAFT—Provides safety for 
circuit and operator by actuating trip mech- 
anism whenever the breaker is moved into or out 


itm whenever the breaker is moved into or out | Only a few of the many features necessary to proper circuit 
gual breaker protection are mentioned. Catalog 6002 fully identi- 
engin pene tip shaft. | fies and illustrates the requirements for dependable perform- 
(Srnk ‘cannot be in place with breaker closed. ance, safety and convenience in control and distribution of 
| P)prenaring MECHANISM—Operating handle, | electric power. Call your nearest I-T-E representative for 


| rnished for both manually and electrically 
porated breakers, disconnects automatically from 


Wequi <b door is opened. Manual operation Catalog 6002 or write to I-T-E Circuit Breaker Company, 19th 
= only a ninety degree turn of the handle. } on d Saeni} — S ts, P} i] delphia 30, Pa. 


» Representatives in Principal Cities 


Details of I-T-E Drawout Switchgear i 
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Multi- Burner 
SPREADER STOKERS 


with FYR- FEEDER 
Multiple SPREADER Stokers 


FYR-FEEDER stoker firing not only saves coal, but also permits 
you to burn any kind of wet or dry bituminous coal you have 
available locally — screenings or sweepings, any melting point of 

ash, free-burning or coking coals. 
Burns Coal like Oil: FYR-FEEDER burns fines in suspension, burns 
larger pieces on grate. Coal is spread over entire fuel bed. Thin fuel 
bed —no clinkers. Fires can be cleaned in two minutes! Suitable for 
large or small boilers. Very little maintenance cost. In many cases FYR- 

FEEDER stokers have made it unnecessary to add another boiler to handle 

increased loads. © 

FYR-FEEDER js our own original design. FYR-FEEDER is not a copy of any 
other stoker but our own invention developed by us, and our engineering ex- 
perience with spreader stoker design, installation and operation began in the 
last century. 

“ WET COAL IS NO HANDICAP. 

Coal men like the FYR-FEEDER because FYR-FEEDER users do not insist 
upon the delivery of “DRY” coal since FYR-FEEDER handles “WET” coal 
satisfactorily. Regardless of ‘rain and snow watered” coal, FYR-FEEDER 
stokers produce plenty of steam from “WET” coal. FYR-FEEDER was 
designed to use “WET” coal or dry coal. 


AMERICAN COAL BURNER COMPANY 


—Engineers— 
32 E. Erie St., Chicago 


Wire for 
Information 
or Survey. 


Specify Horizontal 
Return Tubular or 
Water Tube Boilers. 


TREND TO 
SPREADER STOKER 


There is a definite trend to th 
use of more and more Spreade; 
Stokers in small, medium ani 
large Industrial Installations, 


methods of coal firing? 


THE FYR-FEEDER MULTIPLE 


SPREADER STOKER is the 
World’s BEST Spreader Stoker, 


The Best Is Vital Now 


In ordinary times it is BEST 
to get the BEST. In times o 
emergency, when there is a 
urgent demand for saving coal 
and man-power, the BEST is: 
vital necessity. 


The FYR-FEEDER Spray. 
Spred method of firing com. 
bines the advantages of the old. 
style conventional Spreader 
Stoker and the Pulverized Coa 
Burner, using only the BEST 
features of each method plus 
other FYR-FEEDER advan 
tageous features. 


The following questions present them 
selves: 


I. WHY is the FY R-FEEDER 
superior to all other types @ 
Spreader Stokers? 


Il, WHY is FYR-FEEDER th 
World’s Simplest Automat 
Stoker? 


WHY is FYR-FEEDER th 
best Industrial Bituminous Coa 
Burner? 


WHY and how does FYR 
FEEDER save coal and mat 
power? 


WHY and how does FYR: 


dry “coal screenings,” 
or yard sweepings? 


Fyr-Feeder Stoker Siz¢! 


FYR-FEEDER Multi-Burner Stokes 

are built in sizes that wil! burn {1 

300 to 12000 Ibs. of coal per ho# 

If you expect to be in the market for 

Automatic Coal Burning Equipmet 
—WIRE 


FYR-FEEDES 


Spreader Stokers 
Chicago 11, til. 


© by American Coal Burner Co. 1# 
POWER © November, 
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q ‘ta 
; ‘ 
| ass 
— | 
370 


O the 
eader 
and 
Ns, 


neers 
ader 
ther 


'IPLE 
the 
loker, 


SEST 
es of 
iS an 
 €0al 
is 


pray: 
com: 
2 old: 
ader 
Coal 
SEST 
plus 
dvan- 


them: 


‘DER 
pes ol 


R the 
pmatic 


THRU PROPER USE 
OF CREASED BENDS 
AND SUPER-FLEXIBLE 
CORRUGATED TANGENTS 


ORRUGATED piping, creased bends, or 

super-flexible corrugated tangents are 
not a panacea for all piping troubles, but 
their proper incorporation in a piping 
system will relieve undue stresses, strains, 
and end-reactions against equipment. 


Because Pittsburgh Piping and Equip- 
ment Company Corrugated Tangents are:at 
least five times as flexible as a piece of 
straight pipe of the same length, diameter 
and wall thickness, their proper use allows 
more convenient location of valves and 


Do More Than Before — 
Buy EXTRA War Bonds 


assures a more compact, efficient system 
with consequent economical operation. 

Our engineering department will be 
glad to show you how and where this type 
of fabrication can be used to your ad- 
vantage when planning replacements, ad- 
ditions, improvements, or complete new 
piping systems. 
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“FOR YEARS THIS ENGINE 
HAS DELIVERED EFFICIENT, DEPENDABLE 


says this Superintendent 


“This engine has operated efficiently and de- 
pendably since it was installed in 1921—and 
the high quality of Gulf Parvis Oil has been 
an important factor in this outstanding per- 
formance,” says the Superintendent of the 
Southwestern Public Service Company, Mexia, 
Texas. “Proper lubrication has paid us big 
dividends for 23 years—our maintenance costs 
have been remarkably low, and we have a rec- 
ord of uninterrupted service to our customers.” 

There are good reasons for the outstanding 
performance of Gulf Parvis Oil in hundreds 
of Diesel engines. This higher quality lubri- 


cant is manufactured from selected crude oils 
by the most modern refining methods. And 
built into it is superior lubricating value and 
longer life—two assets that insure less wear, 
lower maintenance costs, and efficient, depend- 
able Diesel operation. 

’ If you are not one of the hundreds of enthu- 
siastic users of Gulf Parvis Oil, it will pay you 
to investigate—call in a Gulf Lubrication 
Service Engineer and ask him to recommend 
the proper grade to fit your particular require- 
ments. Write, wire, or phone your nearest Gulf 
office today. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH 30, PA. 


Actual photo of a Gulf Service Engineer consulting 
with Superintendent on Diesel engine lubrication. 


POWER © November, 


4 
2 
| 
4 
t 
4 
. 
GULF INDUSTRIAL 
272 


Straight pipe—bends—laps—fittings—valves—flanges—welds . . . these 
are the things that meet the eye in a pre-fabricated pressure piping 
subassembly. 


What isn’t seen is the skill, experience and the technical development 
that went into the making of a seemingly simple pre-fabricated piping 
subassembly. It requires years to develop a pipe bender capable of 
producing consistently satisfactory bends. Pressure pipe welders are 

‘the result of long and careful training followed by qualification tests. 
The amount of special equipment used is astonishing to the man not 
familiar with pipe fabricating plants; there are layout tables, form 
cutting machines, work rotating fixtures, preheating and stress relieving 
equipment, straightening tables, testing facilities, etc. 


This equipment and the skill to make best use of it are found in the 
shops of qualified pipe fabricators. 

Hence, they can save the user time and 

trouble and money on piping. 


POWER e November, 1944 


| 
| 
4 
Oe Ci APY BULLI DING . Gh rx 


TO MAKE GOOD CASTINGS 


And Sivyer has these men... experienced men... 
men who have spent years in the casting business ... who have 
lived with castings and know all there is to know about them. 


Yes, it’s these old-timers who so greatly help make 

Sivyer steel castings ... better castings. Hand in hand with 
this human experience, goes the most modern in scientific 
foundry methods . . . the finest in equipment. 

Adding these together, you have the reason why 
particular users prefer steel castings bearing the Sivyer 
diamond —the mark worth looking for. 


IVVER STEEL 
CASTING 


MILWAUKEE CHICAG 
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j N Pacific’s 20 years of precision pump 
building experience, there has never been a pumping prob- 
lem encountered that Pacific Pumps couldn't lick . . .and with 
top efficiency, too! 


Every type and size of pump in Pacific’s entire line is scien- 
tifically correct in design and construction. No matter what 
your requirements may be...a single pump or complete 
plant facilities... Pacific can furnish the right equipment 
to do the job efficiently and economically. 

The\above illustrated Pacific Type JB Centrifugal Pump is 
designed for boiler feed and hot water citculating systems. 
Available in 2 to 8 stages, sizes 1/2" to 6”, speeds to 3600 
RPM., capacities to 1600 G.P.M., differential pressures to 


1000 Ibs., operating temperatures to 500° F. Catalog No. 80 
gives full engineering data. Write for your copy! 


> 


Pacific’s rigid specifications demand Impeller perfection. On this specially 
designed machine, sensitive to split-hair measurement and register, each 
Pacific Impeller is tested for dynamic balance. Result . . . smooth, vibration- 
free performance . . . long, efficient pump life. 


PACIFIC PUMPS, INC., Huntington Park, Calif. 


One of the Dresser Industries 
Export Office: 30 Rockefeller Plaza, New York 


PUMPS 
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LOOK TO 


Let CARDOX Engineers help you 
analyze the fire protection needs of 
your post-war plants and manufac- 
turing processes. Whether the haz- 
ards call for a fixed system, mobile 
equipment, or a combination of the 
two, Cardox protection, engineered 
and planned for the specific hazards 
it covers, provides for quick extin- 
guishment with minimum damage 
to buildings and their contents. 


Advantages of Cardox 
Engineered Fire Protection 


Through Cardox methods of control 
and engineered application, a Cardox 
System extinguishes fires and cools 
out fire zones and combustibles by 
mass discharge at high rate of flow 
of pounds or tons of non-damaging, 
non-contaminating Cardox COQ). 
Control may be fully automatic, 
manual, or a combination of the two. 
Automatic systems include actua- 
tion by heat detectors, pre-discharge 
alarm, release of doors and windows, 
shut down of fans and motors and 
essential related functions. 


Uniform, Enhanced 
Extinguishing Performance 
Carbon dioxide, one of the fastest 


COz FIRE EXTINGUISHING SYSTEMS 


of all fire extinguishing mediums, is 
given uniform, enhanced perform- 
ance by the Cardox method of con- 
trol and application. For example, 
Cardox CO, has uniform extinguish- 
ing characteristics regardless of plant 
or atmospheric temperatures; its high 
CO, snow yield provides increased 
cooling effect (carbon dioxide re- 
leased at 0°F. yields 45% CO, snow); 
and, because of high CO, snow yield 
and special engineering of Cardox noz- 
zle, accurate projection is achieved 
through relatively great distances. 

Write on business letterhead for 
Bulletin 9114 containing interest- 
ing data on modern fire protection 
through engineered applications of 
Cardox Fire Extinguishing Systems 
and mobile equipment of special 
interest to architects. 


CARDOX CORPORATION 


BELL BUILDING e CHICAGO 1, ILLINOIS 


New York + Boston + Washington 
Detroit + Cleveland + Atlanta + Pittsburgh 
San Francisco + Los Angeles + Seattle 


BUY WAR BONDS 


for cooperation in planning 


Complete extinguishment and cooling below re-ignition 


of 33 seconds. Note COz snow on oil surface- 


MODERN 
FIRE PROTECTION 


In this demonstration of the speed and efficiency of a 
Cardox Fire Extinguishing System under extreme con- 
ditions, 100 gallons of quenching oil, primed with gaso- 
line, was allowed to burn long enough to develop max- 
imum burning rate and heat. 


At the height of the burning period a mass discharge 
of Cardox CO2 was applied from fixed linear nozzles on 
two sides of the 10’x20’ test pool. Note in picture above 
how the mass discharge of Cardox COz2 is enveloping 
the fire zone. 


temperature was accomplished in total discharze time 
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Sanstack Bosler, completely 
equipped ready to attach to water 
oil and electric lines. Available 
from 50 to 500 H.P.,125 pound to | 
any desired working pressure. ; 


TITUSVILLE power and heating 
units, designed and fabricated to 
specific pressures, temperatures 
and types of service. 


Titusville designs and builds ALL types of Power and Heating Boilers to fit 
specific job requirements These modern boilers embody the many new man- 
ufacturing and material developments that make for maximum efficiency, 
dependable ruggedness and lower operating costs. 
Titusville boiler engineers are available anytime, anywhere to aid 1n solving 
boiler requirements 


FABRICATED TO ALL BOILER 
CODE SPECIFICATIONS 


a 
are first choice | 
J 4 
harge 
jes on 
above 
oping | 
AT TITUSVILLE, PA. AND WARREN, PA. 
4 
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put your horsepower in Victory’s harness 


—through flexibility, lasting service and extreme lack of stretch. 
Stout, tough strands of pre-stretched cords in the Whipcord Neutral-Axis Section, carry 
the load smoothly from motor to machine. These Whipcords—the load-carrying sinews 
in Condor V-Belts—fortify the FLEXLASTICS* in which they are embedded and through 
which they dissipate the heat from internal friction and high-speed flexing. 


Outwardly these basic qualities are not visible to the eye, but they confirm their value to 
you in months—often years—of added service, which is translated into more efficient 
power transmission, greater production, added profit and a better position when full-scale 
competition returns to enforce production cost control. 


Condor V-Belts are only one of the many MANHATTAN industrial rubber products in 
which FLEXLASTICS,* with engineered and correctly placed Strength Members, deliver 
added service. The Condor Whipcord Strength Member is a MANHATTAN development. 


Get ready now for the day when restrictions are dropped and write for the new Condor. 


V-Belt Bulletin No. 6868B.** 


* The term FLEXLASTICS is an exclusive MANHATTAN trade mark. 
Only MANHATTAN can make FLEXLASTICS. 


** Condor V-Belts are now made in the dark, war-time color. 


8 POINTS OF BALANCE 
. Wide margin of 5. Smooth running 
strength 
. Minimum in- 6. Maximum trac- 
elastic stretch tion 


. Uniform flexi- 
bility 7. High resistance 


Maximum re 
” sistance to struc- 8. Correct lateral 
tural breakdown reinforcement 


These 8 Points correctly embodied in 
every Condor V-Belt. Other factors 
being equal, the useful life of a V-Belt 
is limited by excessive stretch. 


OF RAY BESTOS-MANHATTAN, INC 
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Kerotest engineers have burned a lot of ‘midnight oil” in 
the past four years—first, in finding ways and means of 
designing and building Valves for War, at a terrific 
production pace and in tremendous quantities. Then, 
adapting this war-learned skill to designing Valves for 
Peace that will set new standards of quality, dependability 
and economy. 

Kerotest is ready now to meet your most difficult peace- 


time needs. 


KEROTEST MANUFACTURING CO. 
PITTSBURGH, PA. 


CLO | 
‘ 
Planning and Perfecting PRECISION VALVES ) 
| nni g 
| with greater Economy and Reliability for your Postwar Needs 3 
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= 
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and Abrasion. 


® Protect condenser tube inlet ends against air erosion, sand abrasion, and tube thinning. 
@ These new Condenser Tube Protectors are molded of a special wear-resistant hard bakelite material, 
unaffected by temperatures to 275° F.— Resistant to contaminated salt and fresh condenser circulating 
water and air impingement. 
@ Easily installed and quickly,'in both old and new tubes; securely cemented in place. 
NOW MANUFACTURED FOR: 

Ye" 16 or 18 Gauge Tubes ¥g" 18 Gauge Tubes 

3," 16 or 18 Gauge Tubes 1” 18 Gauge Tubes 
@ Increase the life of condenser tubes; save critical metals. John Crane Condenser Tube Protectors 
pay for themselves time and time again in longer tube life. 
@ For further information consult branch office nearest you. 


CRANE PACKING COMPANY ; 1811 CUYLER AVE. « CHICAGO 13, ILL 


_ BALTIMORE, BOSTON, BUFFALO, CLEVELAND, DALLAS, DETROIT, HOUSTON, LOS © 
ANGELES, 


CRANE PACKING CO., LTD., Hamilton, Ontario, 
A, PITTSBURGH, SAN FRANCISCO, Branches: Montreal, Toronto, Vancouver 
Is, TULSA 
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This corrugated boxboard machine, operated 
by Reliance Motor-drive with voltage control, 
produces double-faced and double-wall cor- 
rugated board in a continuous operation direct 
from mill rolls of paper. 


YOUR WORK REQUIRE 
FREQUENT STARTING, STOPPING and SPEED CHANGES? 


Acceleration of this corrugated boxboard 
machine from zero to full speed is attained 
in less than 10 seconds through use of 
Reliance Motor-drive with voltage con- 
trol. By comparison, at least two minutes 
were required with the types of mechanical 
controls formerly used. Saving in stop- 
ping time is even greater. Proper tension 
is maintained at all times and the speed 
of all sections synchronized to avoid 


breaks or damage to the material. Both 


quantity and quality of outputare increased 
through the smoother, speedier response 
provided by this new method of control. 


When there’s a job of machine design to be 
done, or youare looking for ways toimprove 
production methods, invite a Reliance 
man to sit in. His specialized knowledge 


of electric motor-drive can be a big help. 


RELIANCE: ELECTRIC & ENGINEERING ‘= 


1088 IVANHOE ROAD | 


» * Pittsburgh + Portland (Ore.) « St. Louis + Salt La 
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LUBRICATED 
PLuc 


for working pressures 
up to 175 Ibs. O.W.G. 


This Walworth lubricated plug valve meets a wide range of require- 
ments, and also helps to conserve critical copper. Made of close- 
grained, high strength cast iron, it uses insoluble lubricants to assure 
’ tight-sealing, easy operation, and resistance to corrosion and wear. 
This valve is made in sizes from 1” to 4”, with screwed or flanged ends. 
Other Walworth Lubricated Plug Valves are made in sizes from 
1/2” to 24”, for pressures from 125 to 5,000 psi., and for vacuum 
requirements. They are particularly adaptable for control of gritty 
solutions and many other erosive and corrosive industrial and 
chemical solutions. For complete information on Walworth Lubri- 
cated Plug Valves, write for a free copy of Walworth Circular No. 91. 
Walworth also manufactures a complete line of gate, globe and 
_ check valves, as well as pipe fittings and pipe wrenches. Walworth 
Catalog 42 gives detailed information. Write on your company letter- 
head for a free copy. 


WALWORTH 
valves AND ‘fittings 
KEWANEE WORKS 60 EAST 42nd ST., NEW YORK 17, N.Y. 


DISTRIBUTORS IN PRINCIPAL CENTERS 
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No. 1796 


Just a turn of the lubricant screw on 
a Walworth Lubricated Plug Valve 
forces insoluble lubricant under pres- 
sure through a grooving system and 
down beneath the plug. The lubricant 
seals the valve against leakage in 
either open or closed position, reduces 
friction between plug and body, and 
helps protect plug and body against 
contact with corrosive line fluids. 

These are some of the features 
which make Walworth Lubricated 
Plug Valves ideal for many “difficult” 
services. 


THROUGHOUT THE woO8#! 
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IT IS well known among automotive 
engineers that engine deposits (sludge) 
cause stoppage of oil circulation, sticky 
rings, oil pump trouble and other serious 
damage resulting in overhaul time and 
expense. 


Sludge either stays in suspension in the 
oil and causes the lubricant to become 
black, or it sticks to the motor parts and 
does its dirty work of destruction. 


LOW AND HIGH TEMPERATURE SLUDGE 


There are two general types of sludge — 
that caused by low temperature opera- 
tions and that by high. 


Low temperature sludge is usually a 
semi-solid material with the consistency of 
soft mud. It is composed of oil mixed 
with water and fine particles of carbon, 
metal, dirt, dust or fuel gums. 


the problem of 


“Stop and Go” operation with pro- 
longed idling of the motor is a common 
cause of low temperature sludge. A leak 
in the water system surrounding the cyl- 
inders may also be responsible. Low tem- 
perature sludge clogs the oil lines and 
screens, resulting in burned out bearings 
and scuffed cylinder walls. 


The principal difference between high 
temperature sludge and low is that the 
former contains large amounts of resins 
resulting from the oxidation of the oil in 


_ the crankcase. This type of sludge is com- 


paratively free from water and soot. 


High temperature sludge produces two 
different kinds of deposits in the engine. 
The granular or “coffee ground” sludge 
in the crankcase or oil pan and on the 
surface of the pump screen is well-known 
to mechanics. Varnish, gummy or lacquer- 


Free Folder on Sludge —Its Causes and Cures 
Write today for your copy ¢ Address: Macmillan Petroleum Corp., 
530 W. Sixth Street, Los Angeles 14, Calif. 


like deposits that form on piston and ring 
faces and cylinder walls, because of high 
temperature oxidation of thin oil films, is 
another kind. 


High temperature sludge is caused from 


prolonged high speed and engine opera- 
tion, overloading the engine, clogged 


radiator or cooling system. 


HOW TO REMEDY SLUDGE SITUATION 


Low temperature sludge can be easily 
recognized by simply heating some of 
the deposit on a piece of metal over a 
flame. If the material foams or sputters 
and crackles, then water is present. To 
remedy this, check for internal water 
leaks and raise the temperature of the 
cooling water to 160° to 180° and keep 
it there by means of radiator shutters or 
thermostats. 

To remedy high temperature sludge, in- 
spect radiators and water jackets and see 
that they are clean and free of mud and 
scale. Drain and flush crankcase frequent- 
ly, especially in heavy duty service. Oxida- 
tion of the crankcase oil can be mini- 
mized by the use of oil coolers in heavy 
duty truck service. Keep the crankcase oil 
temperature below 200° F. 

To prevent either type of sludge, keep 
the lubricating oil clean. Filtering is not 
enough. Frequent draining and flushing 
of the crankcase is essential. Drain oil 
while hot. Base drain periods on a type- 
of-use basis, rather than time or mileage 
interval. Keep both air and oil filters free 
from dust and other foreign matter. 


MACMILLAN RING-FREE OIL HELPS REDUCE 
SLUDGE — One of your most effective sludge 
remedies is a good lubricating oil. Macmil- 
lan Ring-Free Motor Oil (for either Diesel 
or gasoline fuels) is so refined that it re- 
moves the carbon and sludge from the work- 
ing parts of the engine. It cleanses as it lu- 
bricates. The deposits are kept in the oil in 
suspension and are drained off when you 
change oil. That's why Ring-Free is black 
when it’s drained. 


You'll be surer of 
fewer motor 
troubles with 
Ring-Free Oil. 


RING-FA 


MACMILLAN PETROLEUM CORPORATION—50 west 50TH STREET, NEW YORK 20 « 624 SOUTH MICHIGAN AVENUE, 


CHICAGO § 
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OF 


DEPENDABLE 
SERVICE 


Installed in 1932, Worthington-Moore 
Turbine Is Still Saving Money for 
Leading Sugar Refinery 


Dan Gutleben, engineer for the Pennsylvania Sugar 
Company, recently wrote: “Our Worthington-Moore 
turbine rolls along every day and every night without 
stopping. It ran for years with very few shut-downs 
and no service expense whatever.” 


Electricity a By-product 


This 2000 KW turbine-generator, like many other 
Worthington-Moore units, produces low-cost electri- 
city as a by-product. It operates on steam at 400 Ibs. 
pressure, 500°F. total temperature, 12 lbs. back pres- 
sure and automatically extracts steam at 90 lbs. 


Engineering the Right Turbine for the Job 
Experienced in special turbine applications, as well as 


in a wide range of related steam power plant equip- 
ment, Worthington-Moore engineers are especially 
fitted to recommend the best type of unit for your 
particular requirements. Worthington Pump and 
Machinery Corporation, Moore Steam Turbine Division, 
Wellsville, New York. 


Great 
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Precision control of heating—this is exactly 
what the Minneapolis-Honeywell Weatherstat 


Control System provides. The Weatherstat 
goes right to the source that governs all heat- 
ing plants—outside weather conditions. 

Fuel savings from twenty to forty percent 
are reported by building owners and operators 
after installation of this control system. Sub- 
stantial as these savings are, they are not sur- 
prising when you consider how the Weather- 
stat works. Instead of waiting for the effects 
of weather changes to be felt inside the build- 
ing, the Weatherstat, because it is located out- 
side, immediately governs the action of the 
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heating plant. No longer is it necessary, for 
example, to carry a full heating load merely 
in anticipation of extreme temperatures, 

Owners and operators of commercial, in- 
dustrial and apartment buildings can get 
complete information now about the Weather- 
stat Control System which is available with- 
out priorities. Without obligation, you can 
have a Honeywell Engineer explain the spe- 
cific benefits you can expect. Just write the 
Minneapolis-Honeywell Regulator Company, 
2702 Fourth Avenue South, Minneapolis 8, 
Minnesota. Branches and distributing offices 
in all principal cities. 
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Forged Steel Pipe Fittings 


Ladish forged steel fittings, carbon and Forged Steel 
Screwed Fittings 


Full depth thread, accurately cut, results 


metallurgical control. Every Ladish in pressure-tight joints. Pipe enters eas- 
ily. Uniform thickness. Sizes clearly 


fitting bears the symbol of Controlled marked . « . 14" trough 4”. 


Quality—the Ladish Heat Code. Socket Welding Fittings 


Speed up installation because deep 
sockets save time formerly required to 
cut pipe to exact length. Socket supports 
pipe and allows self-alignment. No 
machining of pipe necessary for fit. 
ASSURED WELDABILITY. Sizes clearly 
marked .. . through 4”. 


alloy, are produced under exacting 


LADISH DROP FORGE CO. 


CUDAHY e WISCONSIN 
TO MARK PROGRESS MILWAUKEE SUBURB 
New York Office: 00 E. 42nd Street, New York City 
Houston, Texas Office: 1005 Sterling Building 
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This G-R STAGE HEATER combines 


The Griscom-Russell Co. 


285 Madison Avenue 
New York 17, N.Y. 


SIMPLICITY... because the U-tube construction and tube 


sheet integral with water head requires a minimum of high 
pressure joints. 


RUGGEDNESS... because of sturdy construction; including 


ample support of tubes, and prevention of vibration by mini- 
mum clearance at tube support plates. 


ACCESSIBILITY... because the only high-pressure joint is 
a single manhole cover. 


The design and construction of this unit is based on 76 
years of experience in building heat transfer apparatus, 


Write for Bulletin 
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IN 1938 the Superior Packing Company 
installed one 300 hp. Fairbanks-Morse Diesel. 


Since then it has put in 25,000 hours of service 
with only a few stops for routine inspection. 


It operates at better than 90% capacity and 
overloads are frequent. 


WAR BONDS 


Year in and year out, this Fairbanks-Morse 
Diesel Engine saves over $9,000 a year for the 
owners. Long ago it paid off its original cost. 


What Fairbanks-Morse Diesels have done for 
others, they can do for you. Write Fairbanks, 
Morse & Co., Fairbanks-Morse Building, Chi- 
cago 5, Illinois. 
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Ait for power purposes is usually compressed | 


Size from 2:to 16,000 cfm, requiring from 
2 to 3000 horsepower. But there are, hun- 
Mteds of other uses for compressors. 
One éxample is a 2500-horsepower I-R 
<ompressor that inhales about 3600 cfm (a 
» box-car full every minute) of nitrogen and 
“hydrogen gas, squeezing the gas in seven 
steps to one-thousandth of its original size... 
increasing its pressure to 15,000 pounds...an 
important step in producing synthetic am- 
monia needed in the manufacture of explo- 
Sives and fertilizers. 


Consider also machines like a 15,000- 
horsepower I-R Turbo-Blower in a steel 
Plant...compressing 125,000 cfm of air to 30 
pounds for combustion in the blast furnaces. 


100 pounds pressure in machines varying — 


,.. cubic feet per minute 


Let’s imagine a stream of air cubes caught within. some strong 
force that is squeezing them from their one-cubic-foot size down 
to smaller and smaller cubes... increasing the pressure within 


them... pushing them into a pipe...creating compressed-air 


1-500 


power. Cube after cube flows on as we count cubic feet per 
minute ...in short we say cfm. 


Emerging somewhere from the end of a distribution pipe 
these compressed cubes are expanding. .. exerting compressed- 
air power, doing work. Finally, the cubes regain their original 
size and pressure...again become free atmosphere. Once more 
we count them...so many cfm, 


Machines that squeeze or compress the air are called air com- 
pressors. Machines that use the compressed air to push a piston, 
or turn a wheel, are called air tools... drills, hammets, wrenches, 
hoists, and grinders. Cfm is the “yardstick” for measuring both 
the capacity of compressors and the air consumption of air tools. 


But cfm is only one means of appraising these machines, On 
countless compressors and air tools, widely used throughout the 
world, both in peacetime and in war, you will find the 
trademark. This symbol stands for nearly 75 years of pioneer- 
ing and development in the compressed-air industry. It is your 
assurance of a reliable machine that will economically produce 
or apply compressed-air power. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS * TURBO-BLOWERS * ROCK DRILLS * AIR TOOLS © CENTRIFUGAL PUMPS * CONDENSERS * OIL AND GAS ENGINES 
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PROTECT 
YOUR 
OPERATING 
INVESTMENT 


ROCKBES TOS 


In Lighting, Power and Control Circuits. 


You can practically eliminate shut-downs and 
production delays caused by repeated wire-failures 
by installing Rockbestos A.V.C.—the wire with per- 
manent asbestos insulation—in all electrical circuits 
that run around furnaces, lehrs, kilns, soaking pits, 
or in steam tunnels and other locations exposed to 
heat or severe operating conditions. 

Rockbestos A.V.C. wires, cables and cords have a 
permanent impregnated asbestos insulation that 
stands up under operating temperatures ranging as 


high as 230°F. It is naturally heatproof, flameproof, . 


and won’t bake brittle, dry out, crack, bloom, rot or 
swell. It also resists heat, cold, moisture, oil, grease, 


alkalies, corrosive fumes and other destructive ele- 


ments and gives trouble-free service where other con- 
structions fail. 

Protect your operating investment... install 
Rockbestos A.V.C. in lighting, power and control 
circuits operating in hot-spot locations. 122 con- 
structions give you a wide range of selections to 
meet your specific requirements. When ordering or 
inquiring, please furnish priorities information re- 
quired under CMP regulations. For complete infor- 
mation and samples, write nearest branch or: 


ROCKBESTOS PRODUCTS CORPORATION 
967 Nicoll St., New Haven 4, Conn. 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


THE ROCKBESTOS CONSTRUCTION 
that provides long wire life 


Rockbestos A. V. C. Power Cable, at left, 
and similarly insulated Motor Lead Cable 
(National Electrical Code, Type AVA) has 
a maximum operating temperature rating of 
110° C. (230° F.) and this permanently in- 
sulated construction: 


1 A tough, rugged asbestos braid, resistant 
to heat, flame, moisture, oil, grease and 
corrosive fumes. 


2 Outer felted asbestos wall, impregnated 

with heat, flame and moisture resistant com- 
ounds, serves as an effective barrier against 
igh ambient temperatures and flame. 


Ji Lubricated varnished cambric for high 


dielectric strength and added moisture 
resistance, protected from heat, flame and 
oxidation between two felted asbestos walls. 


4 Felted asbestos insulation, also impreg- 
nated with heat, flame and moisture resisting 
compounds, withstands conductor heating 
overloads and won't dry out, bake brittle or 
burn. 

5 The conductor is perfectly and perma- 
nently centered in helically applied insula- 
tion. 

One of 122 different wires and cables developed 
for severe operating conditions by Rockbestos. 


WON'T bake brittle, bloom, burn or rot. 
RESISTS moisture, oil, grease and fumes. 


ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT 
AND POWER CABLE 
(National Electrical Code, Type Al) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a 
heavy wall of felted asbestos, covered with a rugged as- 
bestos braid finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator and loco- 
motive control panels and electrical equip- 
ment exposed to heat, fumes and fire hazard. 
Also for general open wiring in dry, high 
temperature locations. For solid conductor 
specify Rockbestos Rheostat Wire, Table A. 


ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors. Standard stranding AWG 
No. 12—19/No. 25 and No. 9—19 /No. 22. Other strand- 
ings furnished. 
Designed for use under conditions toosevere 
for control eables with other types of insula- 
tion which deteriorate rapidly when exposed 
to high temperatures. This Rockbestos 
A.V.C. Cable operates without failure under 
the attack of heat, oil, grease or corrosive 
fumes and may be installed in conduit as it 
has ample moisture resistance. 


OCKBESTOS 


The Wire with Permanent Insulation 


@ BUY MORE WAR BONDS e 
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=—actuated by 
flow rate changes 


— 


When the flow rate becomes dangerously high or low the 
Rota-Sight Alarm will flash a red light, start or halt electrical 
equipment, kick solenoid valves to a new position, or set off 
a raucous warning horn. Furthermore it definitely indicates 
the actual flow rate at all times. 

The Rota-Sight Alarm operates through a float which moves 
up and down in a precision-bore transparent metering tube, 
into which triangular flutes have been fashioned. As the float 
rises, the flow passage through these flutes increases, causing 
the float to assume a position in the tube in direct proportion 
to the amount of liquid or gas passing through the meter. 
Thus the float responds to flow rate changes only. A magnetic 
extension attached to the float trips an external switch to 
operate the alarm circuit through a suitable relay. The switch 


POSITIVE FLOW 


ROTA-SIGHT 
FLOW ALARM 


operates accurately and positively at the flow rate for which 
it is set, and is readily adjustable over the entire flow range 
of the Rota-Sight. 

This remarkable flow rate alarm is compact, inexpensive 
and easy to install. It is available in sizes from 14” and up, in 
any metal that can be cast. It may be obtained with single 
alarm, or with double alarm for high and low flow protection. 
For inflammable or explosive fluids, the alarm fixture may be 
made explosion-proof. Furthermore, without the alarm attach- 
ment, the Rota-Sight is a small, low-priced flow rate meter 
that will indicate the true flow rate continuously. Bulletin 
92-B, containing a detailed description, will be sent gladly 
at your request u your Company letterhead. Write to 
Fischer & Porter €o..6011 County Line Road, Hatboro, Pa. 


FISCHER PORTER COMPANY 
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You know what 
etting when you 


PITTSBURGH COAL COMPANY | 


General Offices: OLIVER BUILDING + PITTSBURGH, PA. 


Cleveland, 0.; Shult Ste. Marie, Mich.; Bulfalo, N. Y.; Utica, N.Y.; Wow York Clay, Pat 
PITTSEUAGH COAL CO, LTD, London, Hamilton, Ont, Toreste, Ont, Wi 

PITTSeURGH COAL CO ot Ovioth, Seperier, Minneapolis, St, Past * MILWAUKEE WESTERN Milwaukee, 
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PLAIN TALKS with a Worthington engi- 


neer will help you get the most from that big, 
heavy-duty compressor installation you have in 
mind. 

For more than 40 years, Worthington has 
accumulated data on the application of compres- 
sors to the air and gas compression problems of 
power plants. . . refineries . . 
industries from coast to coast. 

Write for “Plain Talks on Air and Gas Com- 
ptession”, a factual, practical series of articles by 
Worthington engineers. Consult with a Worth- 
ington specialist in planning your next compres- 
sor installation . . . his experience is available to 
you without cost or obligation. Worthington Pump 
and Machinery Corporation, Buffalo Compressor 
Division, Buffalo, N. Y. 


. manufacturing 


A Worthington OXP, Feather 
Valve Compressor as in- 
stalled by a large manvfac- 


turer of metal products. 


OXP BEARING 


Centrifugally cast thin bab- 
bite on circular steel shells 
. +. automotive practice. Held 
rigidly — no breathing or 
movement during operation. 


5 Other Reasons for More Worth 
in this Heavy-Duty Worthington 
1. Bronze Type Inter-Cooler Tubes — lowest power 
consumption. 


2. Balanced-Piston Steam Valves—high steam pres- 
sures and temperatures provide best steam economy. 


3. Full Force Feed Lubrication—only a Worthington 
steamer gives you this decided advantage. 


4. Class “30” Automatic Governor — the positive, 
sensitive, simplest method of regulating compressor 
by automatically changing steam cut-off .. . with 
improved steam economy. 


5. Smooth, Balanced Operation—heavily counter-bal- 
anced cranks reduce vibration and operation strains. 


BENING THE MAME 


AD 


ACLI6 


Vertical Portable 


Gas Engine Compressors 
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BOILERS AND 


BROS 4-DRUM TYPE N 
WATER-TUBE BOILER 
made for Bros Super- 


Spred Stoker Firing 


@ This type of Bros water-tube boiler, 
complete with water cooled furnace is 
available in pressures up to 450 lb. de- 
sign. Steam temperatures to 800° are 
obtainable by the addition of a two-stage 
Bros super-heater which keeps steam tem- 
peratures uniform at all ratings. Air pre- 
heaters permit use of air heated to 450°, 
thus assuring maximum efficiency. Dry 
steam is obtained over a wide range of 
operating conditions. Refractory mainten- 
ance is minimized by the water cooling of 
rear and side furnace walls. 


Bros Boiler and Super-Spred Stokers 
are team-mates in the production of low 
cost power. Bros Super-Spred Stokers 


burn any kind and size of coal that will 
pass a 3 inch screen and burn it efficiently. 
Bros Super-Spred Stoker firing makes it 
possible to utilize the lowest cost coal 
locally available. Combustible factory 
waste can be burned in combination with 
coal at high efficiencies. . 


Bros representatives serve all markets. 
Write or wire for complete information. 
Bulletin No. 244 gives details on the Bros 
4-Drum Type N Water Tube Boiler. This, 
or other literature on Bros boilers and 
spreader stokers will be sent to you. 


WM. BROS BOILER & MFG. CO. 


Minneapolis 14, Minnesota 


| | | | 4 
Rea 
4 
a 
‘ 


Brute Strongth pays 


in your boiler water level protection 


_. no armor plate for water gages— even 
on a battleship. They must be able to carry on, 
regardless of abuse. Reliance Gage Equipment, cor- 
rectly selected for the need, assures you unusual 


Reliance Water Gage 


“safety-in-action” service. 


‘Equipment assures an 
e super-strong gage elements shown here — 
ext ra et a of safety tended only for very high pressures. In designing 
and building such products Reliance has met the 
increasing steam pressures with new and sturdier 
; designs . . . utilizing latest materials and manufac- 
turing techniques. You profit by the built-in safety 
and long tough service. 

Gage valves and inserts suitable for your pres- 
sure and installation style are available in approved 
Reliance designs that reflect our sixty years expe- 
rience in making boiler safety devices exclusively. 
They’re described in Catalog 415,sent for the asking. 


THE RELIANCE GAUGE COLUMN COMPANY 
5902 Carnegie Ave., Cleveland 3, Ohio 


© Reliance Forged Steel Gage Valve 
SG477 is for use on pressures to 
2000 lbs. Stainless steel renewable 
valve disc and seat. Welding neck or 
flange connection to specification. 


RELIANCE 
SAFETY TEAM 


e Reliance Mica-Protected 
Flat Glass Insert — simple, 
rugged construction. Resists 
warpage due to high tem- 
perature. Rapidly disas- 
sembled when necessary 
for cleaning or servicing. 


BOILER SAFETY DEVICES since 1084 


Reliance 


Boiler 
Protection 
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SWING GATE VALVE 


Combines the functions 

of a gate valve, check af 
valve and relief valve in : esi: 
a single unit. & 
Used extensively as a non-return valve on the exhaust line 
between turbines or engines and condensers or heaters to 
protect low pressure casings and cylinders against building 
up of pressure which might cause failure and severe damage 
to equipment or injury to operatives. Folder on request, explains 
other applications as a back pressure valve, atmospheric relief 


valve or safety valve on pumps, compressors, etc. 
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Here is the true story of a large power plant that 
was caught between the horns of a dilemma... 
This plant operated on 100% make-up water, 
using about 5,000,000 pounds - day and 
employing no external treatment. Two sources 
of water were available—a natural pond and city 
water. Pond water was preferable because of the 
costs involved, but the pond was polluted with 
industrial wastes and whenever this water was 
fed to the boilers, severe carryover resulted. On 
the other hand, the city water was high in silica 
content and its use caused heavy silica scale and 
burned out tubes. The plant was truly between 
the devil and the deep blue sea! 


W.H. & L. D. BETZ engineers were called in to 
find an economical solution to this perplexing 
problem. During the course of their studies test 
runs were made, employing the pond water 
together with a combination of foam-suppressing 
chemicals. This procedure proved to be both 
satisfactory and economical, and a complete 
system of plant control was quickly established. 
Under this control the plant is now operating 
on the low-cost pond water...and carryover 
has been eliminated. 


This story is but one example of the many diffi- 
cult water problems that are brought to W. H. & 
L. D. BETZ for solution. It illustrates the breadth 
of experience behind the Betz organization in 
keeping boilers “on the line”. 


CHEMICAL ENGINEERS AND CONSULTANTS ON 
ALL WATER PROBLEMS 


W. H. & L. D. 


FRANKFORD PHILADELPHIA - PENNA. 


j 


COPPER ALLOY BULLETIN 


MARINE AND POWER EDITION 


REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS 


Prepared by Bridgeport Brass Company 


“Bridgep. 


Headquarters for BRASS, BRONZE, and COPPER 


Clean Condenser Tubes 
Pay Big Dividends 


Practical Suggestions for Maintaining High Vacuum 


Operators naturally are anxious to obtain 
maximum efficiency from their power plants 
by maintaining as high a condenser vacuum 
as possible consistent with good engineering 
practice. More water at greater speeds is 
being used to condense steam faster and 
increase the efficiency of the turbine. High 
water velocity generally helps to keep the 
tubes clean. However, vast quantities of 
water rushing through the condenser in- 
crease the corrosion problem along certain 
lines. To counteract the corrosion accel- 
erating effects of high water velocity, 
turbulence etc., Cuzinal, Duronze IV and 
Bridgeport’s 70-30 Cupro Nickel are used 
in place of Admiralty. 

The accumulation of films of slime and 
dirt, on the other hand, accelerate corrosion 
of condenser tube alloys by deposit attack 
and at the same time reduce heat transfer 
appreciably. These factors, of course, have 
a direct bearing on the successful operation 
of the entire power plant. Condensation of 


the steam is slowed up, and it becomes 
impossible to maintain the high vacuum 
necessary for greatest efficiency. 


Slight Vacuum Increase 
Well Worthwhile 


It is recognized by power plant engineers 
that a comparatively slight change in con- 
denser vacuum of even 0.1 inch can makea 
difference of hundreds and even thousands 
of dollars per year, depending upon the 
size of the power plant involved. 


How to Keep Tubes Clean 


There are several methods of maintaining 
clean condenser tubes. Chlorine, chlorine 
and ammonia, or certain salts injected into 
the circulating water periodically or con- 
tinuously have prevented certain slime con- 
ditions in connection with marine growths, 
and in some cases have made regular plug 
cleaning unnecessary. Chloramine solu- 
tions made by dissolving equal parts of 


Note: Bridgeport products are supplied in accordance with existing priority regulations. 


BRIDGEPORT 


BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONN. 


bleaching powder and ammonium sulfate 
have been recommended where much chlor. 
ine is required to kill the accumulations of 
bacteria and algae. 

Tubes may also be cleaned regularly with 
high pressure air or water applied at the 
exit end and may be dried out for 24 hours 
by passing hot air at about 120° F. from 
the generator air ducts into the condenser, 
while steam at approximately 140° F. is 
slowly passed through the steam space and 
vented. When tubes are thoroughly dry, 
each one may be washed by a high pressure 
water jet. If it is possible to open the con- 
denser for a sufficient time to kill the ac- 
cumulated deposit of slime by drying out 
through normal air circulation, heat trans. 
fer properties may be restored without 
resorting to chemicals. 


Additional Things You Can Do 


Then, of course, there is the well known 
“‘plug”” method which consists of pushing 
rubber plugs through the tubes. This is 
very effective if done regularly on schedule. 
Incidentally, wire brushes should never bt 
used as they disturb the protective scale 
by abrasion. 

Clean condenser tubes are desirable, not 
only from the standpoint of economy and 
operating efficiency, but also in the inter- 
ests of conserving vital equipment. Listed 
below are some additional suggestions for 
keeping condensers free from dirt anddebns 
and increasing their efficiency and life. 

Dredge channel and keep intake tun- 
nel clean. 

Use screens fine enough to prevent 
debris from entering the condense’ 
tubes. 

Check all valves, bonnets, and glands 
to prevent air from entering watt 
stream. 

Use a device on water box, such as # 
air-venting system (air and erosi® 
eliminator) for expelling entrained 

Clean out water box and keep tH 
paint intact. 

Wire brush zinc protection plates 3 
tighten bolts regularly in water b 
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jure Time is the fundamental meas- 
of a practical refractory. 
out 
life is the practical result 
of using CRYSTOLON (silicon 
0 carbide) brick. 
That is the reason for the ever 
iu increasing use of CRYSTO- 
* LON brick in stoker-fired fur- 
maces, generators of water 
gas_ sets, and combustion 
*.° chambers of high tempera- °.°.* 
ture furnaces. or 
debris 
We will gladly provide you 
with the technical reasons why 
*.° CRYSTOLON (silicon car- 
bide) brick give extraordi- 
long life under the 
severest operating condi- 
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NORTON COMPANY WORCESTER 6, MASSACHUSETTS heat 
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The Picture in Brief Is This - 


The ROYAL, NAVAL and STAR 
Flush Valves, made famous by 
Sloan for over a third of a century, 
will again be manufactured just 
as soon as critical materials are 
released. 


These Flush Valves, greatly improved 
in workmanship and in engineering 
design, will be even better than Flush 
Valves of prewar days. Experience 
gained in the manufacture of war ma- 
tériel (mass production machining to 
micro-tolerances) has contributed 
much to our precision methods. More- 
over, engineering improvements ef- 
fected through laboratory research 
during the war will mean new and ex- 
clusive features obtainable only in 
Sloan Flush Valves. 


Therefore, with the above informa- 
tion—and with reference to Sloan’s 
No. 40 catalog for roughing-in guid- 
ance, you can plan now to use Sloan 
Flush Valves in your postwar building. 


When ordering Flush Valves specify 
SLOAN—the acknowledged leader by 


which all other flush valves are judged. 


Remember—there are more Sloan Flush 
Valves sold than all other makes combined. 
* 


NOTE: SLOAN BRASS FLUSH VALVES ARE 
NOW AVAILABLE FOR USE IN CHEM- 
ICAL AND RESEARCH LABORATORIES, 
ABATTOIRS, FOOD PACKING AND 
PROCESSING PLANTS, HOSPITALS (IN- 
CLUDING ALL BUILDINGS IN HOSPITAL 
GROUPS), CLINICS AND DISPENSARIES. 
ACCORDING TO LIMITATION ORDER 
L-42, SCHEDULE V, AS AMENDED SEP- 
TEMBER 9, 1944. 


SLOAN VALVE COMPANY, 4300 West Lake Street, CHICAGO 
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Send for your copy of our new Heat and Power Conservation 
Manual today. It gives the latest practical engineering methods 
for getting more heat and power out of your present equip- 
ment... tells you how to save fuel . . . outlines an accurate 
method of computing the savings . . . presents case studies 
that show the great savings that can be made. Write for this 
FREE book today. 


To step up the efficiency of your equipment insulate against 
heat losses today—insulate with Mineral Wool. No other ma- 
terial does so much for so little. Its extraordinary low thermal 
conductivity will make your equipment deliver more powet 
with less fuel. 


Mineral Wool is easy to apply. It is light in weight. Comes in 
six convenient forms. Fits easily in irregular places. It is a 


Heat & Power non-critical material—always available. 


¢ ° M | Cooperate with your government’s drive to save critical fuel. 
onservation Manuai Stop heat losses now. Send for this new Free manual today. 


Industrial Mineral Wool Institute, 441 Lexington Avenue, 
tells how you can ; New York 17, N. Y. Dept. P11. 


Save Fuel in your plant 


Mineral W ool Insulation is also effective for controlling cold 
temperatures and is an excellent fire-retarder. 


IF IT’S TOO HOT 
TO TOUCH 


MINERAL WOOL INSULATION PRODUCTS 


“TT NEEDS” gs high and low temperatures 


INSULATION 
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eans Better Maintenance 


Is difficult maintenance a problem? quirements of power house operation 
Maybe excessive wear due to inefficient ... are exactly suited to the design and 
lubrication is the cause. That’s where operating characteristics of all types 
Sinclair STEAM CYLINDER and VALVE of engines. 

OILs can help. 


These oils have " long record of (Write for “The Service Factor” — published 
perfect performance in heavily loaded _ periodically and devoted to the solution of 


installations... correctly meet all re- lubricating problems.) 


FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, ny 
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USE THIS 


WINNING STRATEGY 


ON YOUR BOILER PLANT 


HOSE perpetual foes of combustion 
efficiency—Excess Air, Fuel waste, 
High Operating Cost—haven't achance 
against the strategy of Hays Automatic 
Combustion Control. 


There’s no guessing here, nothing left 
to chance. Your Hays Control System 
assembles al] the data concerning com- 


bustion, measures all variable elements, 


and regulates them— automatically. | 


It does that job better than man-power 
can do it—never absent, never over- 


worked, never an unwary instant: 
smooth, faultless, tireless efficiency 24 


hours every day. 


Hays Combustion Control's greater 
service today is in putting youthful 
efficiency back into wasteful steam 
plants—making them better plants, 
safer plants, lower cost plants. 


Smart strategy?—it never misses. 
The Hays Combustion Control Catalog 
explains how you can use it. Full of help- 
ful steam-power data. Write for it today. 


rus mopeen system Electrical 


CONTROL 


THE HAYS CORPORATION e 


MICHIGAN CITY, IND, 
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USES DEPENDABLE 
BADGER CORRUGATED 
EXPANSION JOINTS 


This mobile power plant is one of thirty-four built and being built by Westinghouse for following Allied Armed 
Forces and quickly restoring electric light and power in war-stricken communities. Although developed to 
meet a wartime need, the power train can also perform similar usefu! services in peacetime—as, bringing 
emergency electricity to cities whose normal power supply may have been cut off by floods or other disasters. 


Twistine around curves and bumping over switches, frogs, 
cross-overs and sagging rails, this power-plant-on-wheels pre- 
sents one of the severest tests for a pipe expansion joint; while 
wide temperature ranges add a further form of punishment. 


Badger Corrugated Expansion Joints, with their exclusive 
Badger feature of ALL-CURVE corrugations, were chosen for 
the steam pipes running between the boiler cars and the turbo- 
generator car. They were chosen because they provide depend- 
able safeguards against lateral and longitudinal movements; 
and against vibration, no matter how severe or incessant. 


The Badger Corrugated Expansion Joint is formed from a 
single piece of tubing—by a special Badger process that re- 
duces forming stresses to the minimum. This, plus the ALL- 
CURVE contour of each corrugation, assures high uniformity 
in the distribution of flexing stresses. There are no straight 
sides, angles, “junctions” or “‘pockets” to develop localized 
weak spots. e 


PACKLESS, too. One-piece construction also eliminates 
the need of packing—and consequently the need of packing 
maintenance. Because of this the heavy expense of manhole 
construction can usually be saved as well when installation 
is underground. 

Made in Copper for normal pressures and temperatures; 
and in Stainless Steel where corrosion is a problem. Single 
and multiple corrugations—for traverses ranging from a frac- 


Badger 


tion of an inch upward. Also made in self-equalizing type 
for uses that require the added protection of equalizing 
rings. FREE BULLETIN No. 200 (on self-equalizing type 
ask for Bulletin No. 100). 


E. B. BADGER & SONS CO., 75 PITTS ST., BOSTON 14, MASS. 
Agents in Principal Cities 


CORRUGATED EXPANSION JOINTS 


IF IT’S BADGER-MADE IT’S GOT SOMETHING! 
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INSTALL THAT 
JOB WAY BACK-/ 


GARLOCK PACKINGS 
SURE. HOLD UP ! 


GarLock Packings may not last several generations— 
but they do give much longer service than ordinary 
packings, because they are produced in our own plant 
and are quality-controlled from raw material to 
finished product. 


The Garlock Packing Company, Palmyra, N.Y. 


In Canada: The Garlock Packing Company of Canada Ltd. 
Montreal, Que. 


GARLOCK 117 globe and angle valve stem pack- 
ng is equally effective against high pressure steam, 

ot or cold water, or oil. Furnished either braided 
or twisted in all sizes from 7s” to 34”. 
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This is the face of a gauge that 
gives new meaning to accuracy and 
stamina—the Marsh “‘Mastergauge”. 


Where have you seen THIS face before? 


‘S a familiar face—the honest face of a good 


instrument. 


products rested in no small part on 
the truthfulness of its pressure or 
vacuum indication. 


Often that face is the face of a 
veteran—a gauge that has been at it 
a long time, operating under tough 
conditions. But as you trace back 
over the Marsh Gauges you have 
known, can you recall a single one 
of them that has ever failed to do its 
job right? 


To build such a gauge requires 
. more than good design and construc- 
tion. It takes a great fund of prac- 


You have looked at it on boilers, 
compressors, tanks — innumerable places where 
proper, safe operation depends on accurate pres- 
sure indication. It was chosen in many cases by 
manufacturers who knew that the success of their 


The Gauge with the 
“RECALIBRATOR" 


A gauge built to Marsh Stand- 
ards is not likely to be knocked 
out of adjustment. But if it is, the 
Marsh “‘‘Recalibrator” will quickly 
restore its accuracy. Simply turn 
the “Recalibrator’ screw until the 
pointer is at zero when not under 
pressure. The gauge will then be 
right at all points on the dial. Un- 
like other methods of re-setting, 
the “‘Recalibrator” gets at the root 
of the error —re-establishes the 
relation of the bourdon tube to 
the movement — actually re-cali- 
brates the gauge. 


tical knowledge to guide that design—knowledge 
that can be acquired only in the vast proving 
ground of industry. It takes the kind of knowledge 
of every conceivable service condition that Jas. P. 
Marsh Corporation has been accumulating for more 
than 75 years. 


The accuracy and stamina that 
you have come to associate with 
Marsh Gauges is found in all Marsh 
products — Dial Thermometers, Re- 
corders, Heating Specialties. Natur- 
ally, when U. S. Industry went to 
war, Marsh Instruments were given 
vital assignments for which their 
great record so well qualifies them. 
There is a Marsh Instrument for prac- 
tically every pressure or temperature 
measurement requirement. 


JAS. P. MARSH CORPORATION 
2075 Southport Avenue, Chicago, Illinois 


DIAL THERMOMETERS RECORDERS HEATING SPECIALTIO 
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GM DIESELS SERVE WHEREVER AMERICA NEEDS POWER 


America’s fighting Engineers and Seabees 
really work miracles. Sand dunes are 
leveled. Jungles are cleared. Landing 
strips appear overnight. Staggering loads 
are moved over land and sea. 


Helping them work these miracles are 
General Motors Diesel engines. 


Because these engines are rugged and 
dependable, they get the toughest kinds 
of jobs to do. 


Because they take so little fuel, they 


y-Navy “E”’ for efficiency 
production flies proudly 
GM Diesel plant in Detroit. 


The Arm 
in war 
Wer the 


DIESEL 
KEEP AMERICA STRONG POWER 


BUY WAR BONDS 
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save precious transport space. 


Because they have been designed for 
simplest maintenance, they stay on the 
job and keep on the go. 


War is a tough proving ground for en- 
gines. It shows their mettle, reveals their 
stamina. As they perform their wartime 
tasks, these GM Diesels are proving the 
service they will continue to render in 
the many civilian needs for dependable, 
economical power after the war. 


ENGINES . .15 to 250 H.P... DETROIT DIESEL ENGINE DIVISION, Detroit 23, Mich. 
GENERAL MOTORS ENGINES . . 150 to 2000 H. P. .. CLEVELAND DIESEL ENGINE DIVISION, Cleveland 11, Ohio 


ELECTRO-MOTIVE- DIVISION, la Gronge, Hl. 4 
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TRANSFER EQUIPMENT 


STEAM EJECTORS EVAPORATORS e HEAT EXCHANGERS 


Graham builds them 


big! Ten, twenty, 
thirty, fifty thousand 
square foot condensers 


are all made to order 


in our Oswego works. ) M A L L 


No unit is too small for 
painstaking Graham 
craftsmanship. Our 
Batavia plant is expe- 


rienced in this work. 


“AWARDED THE MARITIME "M" PENNANT AND VICTORY FLEET FLAG APRIL 8, 1944 


GRAHAM MANUFACTURING 


415 LEXINGTON AVENUE ¢ NEW YORK 17, N. Y 
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.--TO MAKE YOUR VALVES 
SERVE YOU BETTER-LONGER 


This is the third of the series of charts developed by 
Reading - Pratt & Cady as a service to the valve users of 
the nation. Like the other two—How To KNow VALVES 
and How To SELECT VALVEs—this one, How To PROTECT 
Your VALVES, will serve as a reminder to experienced men 


and as invaluable information to new men in industry. It 
tells in pictures and simple, non-technical language how to 
avoid the mistakes that shorten the life of valves—how to 
get maximum service from them. 

For copies of this chart, address our offices in Reading, 
Pennsylvania. There’s no charge, of course. 


. MANUFACTURERS OF 
READING CAST STEEL VALVES AND FITTINGS « PRATT & CADY BRASS AND IRON VALVES 
D’'ESTE VALVE AND ENGINEERING SPECIALTIES 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Houston, Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc., BRIDGEPORT + CONNECTICUT 


_how to protect 
DON'T instoll © valve the D : | ALVES 
j tagHor 00 ... Supports and ex. | nn \ 
fe the end thread | 
7 
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520 Atlantic Ave., Boston 10, 
lal Ferry Street, Pittsburgh 22, Pa. 


_ Fairbanks Bronze Gate Valves 
are designed so that the wedge is 
entirely removed from the line of 
flow when fully open. They can 
be repacked under pressure th 
wide open. 
Fairbanks Valves can ‘be. 
onda’ on for the maximum in 
years of useful, carefree service. 
Made in non-rising and rising 
stem types for practically every 
application; also with outside 
screw and yoke. Available with 
screwed or flanged ends for 
steam working pressures 125 
to 300 lbs. 
_ Write for Catalog No. 42 and 
name of our nearest distributor. 
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DIAGRAM SHOWING 
WHEEL CLEARANCES 


AA-—Rim clearance, B—Large blade clearance, CC—Side 
clearance, (about one inch). Blades cannot foul, as they are 
protected by rims. Rubbing at AA will do no damage. Side 
clearance is so large that end-play from excessive external 
thrust cannot damage wheel. 


GENEROUS BLADE CLEARANCES 


INCREASE TERRY TURBINE DEPENDABILITY © 


In the Terry Wheel Turbine fine blade clearance is not essential to high 
operating efficiency. The actual clearance between the moving and station- 
ary blades is greater than ¥ inch. End play cannot affect this clearance and 
the side clearance is one inch or more. It is therefore not essential to make 


frequent adjustments of the thrust to maintain efficient and safe operation. 


Clearance in the Terry blading may be reduced only by excessive wear 
of the main bearings, but even if this should occur, the projecting rims on the 
side of the wheel would rub on the smooth protecting surfaces of the rever- 
sing chamber, thereby automatically stopping the turbine before damage 
could result. Replacement of the interchangeable bearings immediately re- 
stores the original clearance. 


Details of this durable turbine are discussed in Bulletin S-116. 
A request on your business letterhead will bring a copy. 


TERRY 
TURBINE COMPANY 


‘TERRY SQUARE, HARTFORD,CONN. 
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For 2300 volt, wound-rotor 
motors, EC&M Non-revers- 


ing or Reversing Control os + 
is without equal. And for 


the primary, high voltage 


switching requirements, [ 
Type ZHS Magnetic Con- 
tactors are used. 

* These contactors are of compact design and oil- 
immersed, with the control circuit potential transformer, 
in a single shock-proof enclosure. For reversing applica- 
tions, as used on this 18-inch mill, two contactors are 
mounted back-to-back with heavy, mechanical interlock- 
kar between them and enclosed under oil in one tank. 


Panels for controlling the secondary, or rotor, circuit 
consist of LINE-ARC Contactors and Frequency Acceler- 
ation Relays. Type NX Master Switch gives speed control. 

Specifications of these EC&M Wound-rotor 


Motor Controllers are given in Bulletins 1062-C, 
1140-B, and 1182-2. Write for your copies. 


THE ELECTRIC CONTROLLER & MFG. CO. meeoemme 


2698 EAST 79th STREET * CLEVELAND 4, OHIO 
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EMERGENCY STOP VALVE 


This Throttle and Emergency Stop 
Valve Works instantly and auto- 
matically ... prevents any unit 
from exceeding safe operating 
speed. It’s value to you lies in the 
fact that it permits the location 
of trouble before damage occurs. 


GAVSCO Emergency Stop 
Valves are supplied in Angle 
and Globe patterns, in sizes 
from 242" to 16". Valve trim may 
be Bronze, Monel, Stainless 
Steel or Gallavoy, according to 
pressure and temperature con- 


ditions. Seat rings and disc may 
be Stellited. 


Write today for this catalog . . . describes 
and illustrates the complete line of 
GAVSCO Specialty Valves. 


Ff 


GOLDEN-ANDERSON 
VALVE SPECIALTY CO. 


Manufacturers of Special Valves for Special Services 


FULTON BLDG., PITTSBURGH, PA. 
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What good is 
Valve 


Coal Valves are often left in one position for many days... common problem. They operate easily at all times, whether they 
sometimes weeks and months. Moisture and sulfur, always are in constant operation or merely stand-by use. If you want a 
present in coal, cause deterioration of valve parts Coal Valve that works ask S. E. Co. Write today 


to a point where operation of the valve is difficult . . - address inquiries to STOCK ENGINEERING 
—and sometimes impossible. S. E. Co. Valves are COMPANY, 715 Hanna Building, Cleveland 15, 
designed and constructed so as to eliminate this Ohio. 


CONICAL Non-Segregating Coal Distributors "ENGINEERING CO. R S.E.Co. Coal Valves and Coal Scales 


Distinctive Design Features of 
NATIONAL AIROIL GAS TIPS 


provide many operating advantages 


The National Airoil patented* design Gas Tip Is a decided improvement 
over the conventional type gas tip for cylindrical, ring gas burners, as well as 
pipe gas burners. 

This gas tip, as can be seen in the illustration, has the orifice immersed in the 
gas chamber so that the orifice is protected from overheating, oxidizing and coking 
by the cooler gas in the ring. Also, the gas orifice being located in the cup, is 
screened from most of the radiant heat of the furnace. Because of these features, eB 

the gas tips are practically free GAS RING 
from clogging or deterioration, 
even after a long period of con- 
tinuous operation. 


P-852 | 


| National Airoil Gas Tips are furnished in %4"' and ¥%" pipe sit 
and are made as standard in carbon steel and special in ceramic 
materials. 


Giz 


NER? 


UR NATIONAL AIROIL BURNER Company, Incorporated 
B 1250 EAST SEDGLEY AVENUE, PHILADELPHIA 34, PENNA 


OIL BURNERS © GAS BURNERS © GAS PILOTS © PUMP SETS © EXPLOSION — 
ACCESS DOORS @ AIR DOORS @ BURNER BLOCKS © FURNACE OBSERVATION WINDO! 
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STURTEVANT EROSION RESISTING WHEELS! 


Induced draft fan wheels in some plants must be 
replaced all too frequently. Fly ash, eroding the 
blades and centerplate, often limits efficient life to 
a matter of months. That’s why Sturtevant designed 
this special Erosion Resisting Wheel. Centerplate 
and tie rods are eliminated. Each wheel requires 
only 32 to 48 blades—shaped to minimize abrasive 
action and armored against it! 


The result:—In outstanding plants, Sturtevant Ero- 
sion Resisting Wheels show little sign of wear—no 
loss in efficiency—after two and three years service 
under severe fly ash conditions; longer where the 
conditions are not so severe. Here are the reasons:— 


1. Center support is cut away between blades, permitting 
streams of concentrated ash to meet—and dissipate their 
abrasive action on each other. 


2. Blades being continuous—without a dividing center- 
plate—offer no obstruction to the smooth flow of fly-ash. 


3. Where fly-ash travel is greatest, special ribbed liners 
protect the alloy steel blades. These liners, easily and 
quickly renewed, prolong wheel life, save maintenance 
time and labor, minimize outage losses. 


B. F. STURTEVANT COMPANY 
Hyde Park ; Boston 36, Mass. 
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RIDICULOUS 


To imagine the original Wright 
Brothers plane engaged in present 
day combat, certainly would be 
ridiculous. Y et; it is-just as ridicu- 
lous to realize that an unbeliev- 
ably large percentage of industrial 
plants are still ,telying on the 
inadequate and out-moded me- 
chanical combustion safeguards. 
Nothing short of electronic speed 
and dependability can possibly be 
equal to the constantly threaten- 
ing explosion hazards present 
wherever suspended fuels are used. 


Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 


WHEELCO FLAME-OTROL 


(Electronic Combustion Safeguard) 


—offers the ultimate in protection from these 
hazards through instantaneous electronic 
action. The Flame-otrol instantly shuts off the 
fuel to the burner in case of flame failure, dis- 
turbance in the electrical system, or should 
any condition develop within the instrument 
itself which might interfere with its operation. 
It is the fastest operating combustion safe- 
guard on the market. The Flame-otrol oper- 
ates with equal efficiency on gas, oil, powdered 
coal or any combination of these fuels. You 
can have the Flame-otrol with automatic or 
manual ignition, time delay for purging or 
other desirable sequences. Approved and 
listed by both the Underwriters’ Laboratories 
and the Associated Factory Mutual Labora- 
tories. Delay in installing Flame-otrols may 
mean needless loss of life and investment. 


Request Bulletin L2 for detailed information. 
WHEELCO INSTRUMENTS COMPANY 


863 West Harrison Street, Chicago 7, Illinois 


Creators of “Electronic Principle’ Temperature 
Controls 


See the Flame-otrol and other Wheelco 
Instruments on display in Booth 525-527 
National Exhibition of Power and Me- 
chanical Engineering, Madison Square 
Garden, New York. Nov. 27-Dec. 2. 


No Vibration in New ‘Orbital Action’’ Port. 
able Electric Sander; Relieves Workers’ Fatigue 


A boon to workers’ nerves and 
health, this new ‘“‘Orbital Mo- 
tion” electric sander is actually 
vibrationless. A great saver of 
workers’ energy as well as man- 
production hours, the sander 
can be operated easily in hori- 
zontal, vertical or inverted posi- 
tion with one hand. Compared 
to manual sanding, this machine 
achieves superior results at least 
eight times faster. It performs 
equally well on wood, metal 
or plastics. 


Developed for war industry, 
this revolutionary new sander 
has done yeoman duty in this 
country’s manufacturing plants 
and in allied maintenance and 
repair depots all over the world. 


Wrigley’s Spearmint Gum ren- 
ders a real service to workers 
too—eases dry throat and re- 
lieves tension that brings on 
fatigue, leaving both hands free 
to stay on the job. The Army 
and Navy were quick to appre- 
ciate these benefits, that’s why 
they are now shipping to our 
fighting forces overseas only, 
our entire limited production 
of Wrigley’s Spearmint. Just as 
soon as we can supply the home 
front, too, industry will again 
enjoy the benefits of Wrigley’s 
Spearmint Gum now proving so 
important on the battle fronts. 


You can get complete information from 
the Sterling Tool Products Company, 
155 East Ohio Street, Chicago 11, Il. 


Easity-removed filter cleans 
air that cools motor—pro- 
longs motor life and reduces 
maintenance costs. 
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Dustproof transmission 
chronized to eliminate vibre 
tion. Oil supply lubricates for 
100 operating hours. 
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BUFTALO PUMPS, INC 


1 
he 


This bulletin No. 980-A de- 
scribes Buffalo Type "RR" 
Pumps. Send for your copy. 
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@ Many industrial plants depend on 
uninterrupted operation of their power 
plants. Boiler-feed pumps built by 
“Buffalo” are serving in many power 
plants where twenty-four hour, month- 
in-and-out operation is an absolute 
necessity. 


The design of Type “RR” pumps 
makes full mechanical provision for 
heavy-duty operation. Note the 
rugged, over-size construction. Large 


BUFFALO PUMPS, 


448 Broadway 


stuffing boxes make packing mainte- 
nance simple. Full accessibility to 
rotor and all parts is easy. Hydrau- 
lically, the design gives high operating 
efficiency on any clear water service. 


Your plant can use Buffalo “RR” 
Pumps to advantage. Why not let us 
quote on your requirements? 


Sales Representatives in all principal 
cities. 


INC. 


Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
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_THOSE WHO CANT AFFORD TO MAKE 
ERRORS IN MEASURING VALUABLE 
STORED LIQUIDS CHOOSE — 


You can greatly increase the efficiency of pipe welding by using 
WEDGE Chill Rings with the patented SPLIT Feature. They reinforce 
the joints and assure 100% PENETRATION, see unretouched photos 
| below. In case of shock, strain or vibration the reinforced joints wil} 
| not break. By using WEDGE Chill ye you can weld FASTER and 
| obtain good work from less skilled help—your skilled help can do 


LIQUIDOMETER 


more. Why not investigate? 


“THEYRE ALWAYS DEPENDABLE 
No pumps, valves, or auxiliary units 
needed to read them. 


Models available for either remote 
or direct readings. 


Accuracy unaffected by specific 


Split Feature 


gravity of tank liquid. a ap ee Potented 
Approved by wd 


9524 Richmond Ave. Cleveland 5, Ohio 


Write for circular and prices 


NEW BOOKLET 


Just off the press! Here’s an interesting and helpful 
booklet to make your heat transfer equipment serve f 
you better. It contains much information based on HEAT E XCHAN GERS j | 
Whitlock’s years of experience in building and serv- L ee i 
icing thousands of heat exchangers. 
In simple language Whitlock Engineers offer 
suggestions on installation, operation and mainte- 
nance of heat exchangers, with suitable instructions 
for cleaning and operating your present equipment 
for peak efficiency. All those interested in the ap- 
plication of heat transfer equipment will find this 
booklet a valuable source of information. 


Send for your copy to-day. — 


The WHITLOCK MANUFACTURING COMPANY 


Established 1891—Ahead of the times for half a century 


46 South Street, Elmwood, Hartford 1, Connecticut 
Branch Offices: NEW YORK, BOSTON, CHICAGO, PHILADELPHIA, DETROIT, RICHMOND 


Authorized representatives in other principal cities—consult local telephone directory under our name. 
Whitlock Equipment (Whitlock-Darling) is manufactured in Canada by Darling Brothers, Ltd., Montreal. 
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REGULATION ENGINEERING 


To help you with your control or regulation 
problems...steam, hydraulic, air or gas... 
you should have Foster Catalog 70. 


Steam flow charts, gas tables, data on effi- 


_ cient liquid transfer and much related engi- 


neering information are clearly given in 
Catalog 70. 


In addition, you will find descriptions, draw- 


a complete line of regulating valves and 
accessories. 


Catalog 70, requested on company letter- 
head, is yours for the asking. And so are the 
services of our engineering staff—for special 
problems—without obligation. 


*x BUY WAR BONDS x 


ings, specifications and operating data on 
CHECK VALVES... ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... 
NEGULATO#S OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 106 MONROE STREET + NEWARK 1, N. J. 


PUMP GOVE! NORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 
11-FE-2 
POWER « November, 1944 


PRESSURE REGULATORS...RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND CMNY2 QI (| Y 
AND LEVER BALANCED VALVES... NON-RETURN AND TRIPLE DUTY VALVES...VACUUM 
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TS Gas 
The THREE GALLANT GUYS of STEEL 


AT YOUR SERVICE WITH 
THE PETRO union 


EXCLUSIVE FEATURES 
That Pay Dividends to the User. 


Extra Heavy ends and Nut. 
Permanently lubricated nut threads. 
Machined and cold rolled seats. 
Pressures from a vacuum to 3000 Ibs. 


Temperatures from 100° below Zero F to 1000° above 
Zero 


Steam, Gas, Air, Ammonia, Oil, Gasoline, Chemicals, and 


all services in which steel, or wrought iron pipe is used. 


Made to A.A.R. standards and priced in line with 300-lb. 
A.A.R. Malleable Iron Unions. 


Write for Pamphlet AM-67. 


Clayton MARK @ Company 


ORIGINATORS AND PIONEERS 
OF STEEL UNIONS SINCE 1912 


EVANSTON ILLINOIS 


CONTROL ENGINEERING 
fundamentals and methods 


for 
selection and 
application of 
process controls 
and 
servomechanisms 


given thorough treatment 
in this book 


JUST OUT 


AUTOMATIC 
CONTROL 
ENGINEERING 


By ED SINCLAIR SMITH 


Registered Patent Agent, formerly Engineer in Charge of Patents, C. J. 
Tagliabue Mfg. Co., formerly Hydraulic Engineer, Builders Iron Foundry 


367 pages, 5 x 8%, 121 illustrations, $4.00 


JOW. .a‘recognized authority has gathered into a convenient 
-k°& volume the fundamentals, technique and data for a ‘com- 
© plete guide to this specialized field. The book gives both 
a qualitative ‘and quantitative approach to meters and controllers 
and their plant applications, and includes the mathematical, 
physical, mechanical, hydraulic, acoustic, and electrical material 
necessary to give engineers from any field an extensively useful 
understanding of control relations. Here is a valuable guide for 
instrument men and engineers concerned with control engineering 
applied both in process control and in servomechanisms for 
automatic steering, regulation of airplane power plants and 
accessories, combat devices, etc. 


Presents these widely-needed tools: 


—table of plants, their regulators, and the performance of 
controlled systems formed by different combinations. Covers 
many cases ordinarily met with in control engineering, 
giving the reader a perspective that he only could get 
otherwise in years of experience. 

—the most efficient methods of handling second and third order 
differential equations, and cubics—full development of the 
use of differential equations as symptoms with determinant 
tests for stability. 
flexible method of attack, showing what must be done to 
the plant itself for it to be controllable, how to design 
regulators for specified but yet-unbuilt plants, how tg ft 
regulators to existing plants working back from_ response 
curves. 


SEE IT 10 DAYS FREE—SEND THIS COUPON 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. ¥: 


Send me Smith’s Automatic Control Engineering for 10 days’ examination 08 
approval. In 10 days I will send $4.00 plus few cents postage or return book 
postpaid. (Postage paid on cash orders.) 


(Books sent on approval in the United States only ) 
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LAST CALL 
16th National 


POWER SHOW 


New Products on Exhibit!..Plan now to attend 


Engineers and executives responsible for the conservation 
and use of power can get new ideas, see first-hand war- 
time power developments and new products, at the 16th 
National Exposition of Power and Mechanical Engineering 
—November 27 through December 2—at Madison Square 
Garden, New York, N. Y. 


EXHIBITS WILL 
INCLUDE: 


Power Plant Equipment 


Heating and Ventilating 
Equipment 


Air Conditioning Equip- 
ment 


Refrigeration Equip- 
ment 


This war-time Power Show presents a pooling of practical, 
tested ways and means of maintaining and utilizing power. 
Scores of interesting and informative exhibits will cover 
practically every phase of power and mechanical engineer- 
ing. Specialists in attendance at exhibits will furnish 
latest advice on use and maintenance of their equipment, 
some of which will be shown for the first time. 


Electrical Equipment 


Materials Handling 
Equipment 


Power Transmission 


B 
y attending and getting vital, up-to-date power news and Equipment 


information, you can get a sharper and clearer perspective 
of what’s ahead and what you will have to work with. 


Machine Shop Equipment 


Tools and/or Machine 
Tools 


Safety Equipment 
Process Equipment 


Plan to attend with as many of your associates as can be 
benefited. As in the past, the Exposition will be open by 
invitation and registration to visitors directly associated 
with power and production operations, but closed to the 
general public. No admission fee will be charged. 


Plant Maintenance 
Equipment 


Building Construction 
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HIGHEST-PAID 


ENGINEERS 


of Outstanding 


FACTORIES 


RAILROADS 


SHIP LINES 


show impressively better perform- 
ance almost immediately with 


e Here’s an organization with 
many years of successful ex- 
perience in the fabrication of 
all sizes and makes of boiler 
tubes to meet A.S.M.E. speci- 
(for coal or oil, high or low (for oil-fired, high or low =a fications. Our complete facili- 
pressure boilers) pressure boilers) e ties assure quick delivery of 
The factual story is big and important. - boiler tubes— accurate as to 
Write for it today and decide for yourself. q both length and bend. Send 


NUTMEG CHEMICAL CO. 3 your next order to us — for 


223 State Street, New Haven 10, Conn. bends 


Distributors! Salesmen! A few choice territories open. 


PATCH 


WITHOUT TUBE COMPANY 


AFFIC Main Office & Works PITTSBURGH, PA. 
No longer is it neces- 


sary to close off an PITTSBURGH » NEW YORK PHILADELPHIA + CHICAGO 
floor while waiting FRED S. RENAULD CO. + LOS ANGELE 
patches to set. 
Flexrock offers a new $ 
plastic repair mate- |= 
rial which is ready | 
for traffic almost the 
moment it’s put 
down. 


There is no waiting. Simply shovel INSTANT-USE 
into the hole or rut—tamp—and your floor is re- 
stored to solid smoothness... back in service with- 
out delay. Tough INSTANT-USE bonds tight to 
old concrete, makes long-lasting heavy duty patch. 
Withstands extreme loads. Keep a drum on hand 
for emergencies. Immediate shipment. 


REQUEST DESCRIPTIVE FOLDER 
and Details of FREE TRIAL OFFER 


FLEXROCK COMPANY 


3677 Filbert St., Philadelphia 4, Pa. 
Please send me complete INSTANT-USE information 
and details of FREE TRIAL OFFER—no obligation. 


Company 
Address 
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DEXTER RESEATING 
EQUIPMENT 
MAKES HIT WITH 
ALL US! 


“Says the Plant Engineer 


~ 


Ou: Dexter Valve Reseating outfit is an engineer’s delight — 
saving valve leaks of air, steam, water and oil, and enabling 
one man to reseat the leaky valve, right on the line in a few 
minutes. 

The production manager enthuses over the elimination of 
costly shut-downs. The maintenance director likes the idea 
of one man doing quickly the job that formerly took several 
men many hours. Our sales manager okays the assurance of 
continued production and better deliveries — and the treas- 
urer certainly likes all the savings in labor costs, valve replace- 
ments, manpower and machine production losses. The Dexter 
outfit is certainly paying its way. . 


* * 


A large part of our production facilities are devoted to war work. Orders 
for Dexter Machines and Cutters, from firms who want this economy and 
efficiency, have far exceeded our non-military manufacturing facilities. 

Please be patient — we will deliver just as quickly as possible. 


"MORE PROFITS" 


— Company Treasurer 


"SAVES MANPOWER" 


— Maintenance Director 


“BETTER DELIVERIES" 


— Sales Manager 


FOR GLOBE, 
GATE AND 
PUMP 
VALVES 
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FOLLOW 
THIS SERIES 
OF SMOOTH-ON SAVINGS 


In this instance, as in many others, the Smooth-On method 
of repair prevented the danger of cracking or warping the 
head, which might have occurred from application of heat. 
With a few cents worth of Smooth-On, and within five hours, 
the engineer saved a cylinder head costing $165.00 plus 
the lengthy time required to secure a replacement. 


No wonder this engineer, like many other thousands all 
over the country, says "Il am never without Smooth-On, 
because | have found it indispensable throughout my 
experience”. 


Whenever you are called upon to repair a cracked casting, 
a leaking seam, a split pipe, or a loose fixture, think first 
of Smooth-On . . . the iron repair cement that makes 
practical, economical, lasting repairs without requiring the 
use of heat, dismounting of parts, or special skill. 


Shows How 
40 Pages, 170 Diagrams, simple practical | 
instructions for ingenious repairs to plant 
equipment, pipe lines, structures. Based on 
experiences of engineers 
all over the country. To 
obtain your FREE copy, 


just fill in and mail the 
covr- 


Smooth-On Manufacturing Co., Dept. 30 
570 Communipaw Ave. 
Jersey City 4, N. J. 


Please send the FREE Smooth-On Handbook 


‘your dealer, or 
necessary from us. 
For your protection, 
insist on SMOOTH- 
ON, used by engi- 
neers and repair men 
since 1895. : 


with 


The Iron Repair Cement of 1000 Uses 
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and BIG PAY in 
POWER 


War or peace, 

keeping the wheels 

of industry and the 

nation’s utilities turn- 

ing is a basic job—one 

there’s always room and 

big money in for the ex- 

pert. Take the short-cut way 

to a better- paying power 

plant job. Do as thousands of 

others have, to their definite gain—spend a short time 
daily and systematically reading and using these books, 


The Library of 
POWER PLANT PRACTICE 


(6 volumes—2,477 pages, 2,404 illustrations) 


These six books cover the subjects of power plant practice completely 
and in every detail from the foundations and coal passing to the very 
tops of plant smoke stac!: 3. They give you knowledge of boilers, steam 
engines, steam turbines, pumps, boiler-feed apparatus, and other equip- 
ment—their construction and performance—how to select them—how 
to test and maintain them—how to improve efficiency and economyin 
operating them. Descriptions, instructions, data, questions, problems 
and answers, more than 2,000 detailed diagrams and illustrations 
make clear why as well as how to do the work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They 
are written to help the man on the job. It is just as if the author were 
working in the plant by your side and giving you the benefit of his vast 
knowledge, man to man. There’s no bunkum in this Library, nor Is tt 
cluttered up with impractical theories. It is a Power Plant Library FOR 
POWER PLANT MEN. 


The Library of Power Plant Practice is the standard of the power plant 
field. It is accurate—it is thorough—it is complete. It is the sesull 
of years of experience with power plant problems. The man who has it 
has the best. The Library covers the whole field—nothing is omitted 
The solution of every problem is plainly wcerded or explained with 4 
clear illustration. The little stickers and the big troublesome problems 
are all worked out in advance for you. There can be only one resull 
from studying these books a few minutes each day—more money ! 
your pocket. 


Free Examination—Special Price—Easy Terms 


Fill in and mail the coupon below and we will send you the six volumé 
of the Power Plant Library for 10 days’ Examination. If you decide 
to keep the books after examining them, just send $2.00 and then $2.00 
a month until the total low price of $16.00 has been paid. See the coupe? 
below for details. Send it now. 


McGRAW- HILL 
FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. ¥. 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $2.00 in te? 
days and $2.00 a month until the price of $16.00 has been paid. 
If not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 
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EDGE MOOR 


_economizers and air preheaters. 


STEAM GENERATING EQUIPMENT ED GE MO R 


ax 


PUM PRESSUpe coal fires 
FOR This be 200 440° 
ith q SPread ra 
\ ___& Edge Moor Boilers are designed for any required capacity and up to | 
900 Ibs. drum pressure. Complete steam generating units are available, 
including boilers. 1 Set ters, Wi ter alls. 
H 
orrices: Wew YORK 0. N.Y: 30 ROCKEFELLER PLAZA : 
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INCREASE YOUR PROFITS! 


Pennsylvania Single-Stage 
Roller Bearing Compressor 


Every dollar saved in maintenance cost is 


a dollar more profit. 


this kind of "profit dollars” 


Many thousands of 
have been 


earned for users of PENNSYLVANIA com- 
pressors because their maintenance cost is 


so extraordinarily low. 


Write for your copy of 


Illustrated Compressor Bulletin 194-P 


— LVANIA PUMP & COMPRESSOR CO. 
ILL PARK ROAD, EASTON, PENNA. 


Removal of two bolts 
frees the top cap—and 
the valve and seat are com- 
pletely exposed to view. 


The accessible Squires 
has become a byword 
among power plant 
operators. 


Reliability and econ- 
omy are among. its 
popular points and 
besides Squires Traps 
positively will 
wire draw. 


not 


The 
C. E. Squires Co. 


E. 40th St. and 
Kelley Ave. 


Cleveland 3, Ohio 


TRADE MARK 
Reg. U. S. Patent Office 


The Genuine for accessibility 


May we send you 
Catalog A-9 


A Few 


DSCO POWER POINTERS 


The . Americ can District Steam Co. Co. General Office esa sand ¥ orks: 


No. Tona wan da. 


NX. 


ADSCO 


Separators and 
Strainers Keep Steam 
Lines Clean 

The Separators are made 
of semi-steel and fabri- 
cated steel, in various 
types, for low and high 
pressure pipe lines. 

The Strainers are fur- 
nished in “Y” and “T” 
types in pipe size for %4” 
to 2” and pressures up to 
125 pounds; also can be 
furnished to special order. 


ADSCO "T” Type ADSCO "Y” Type 


Strainer Strginer 


ADSCO Vertical 
Steam Traps Have 
Long Life 

The reversible valve and 
seat of the Adsco Vertical 
Steam Trap gives it double 
life. Valve and float mech- 


anism are mountéd in the 
cover which may be re- 


Write fof ADSCO Catalog No. 35PR” |” 


moved without disturbing 
the pipe connections. The 
cover assembly inter- 
changeable. Repairs can 
be made _ quickly. Fur- 
nished either with or with- 
out thermostatic element to 
bypass air through the 
trap. 


ADSCO Piston-Ring 


Expansion Joints Can Be 
Packed Under Pressure 


Where interruption to 
service must be eliminated, 
engineers install Adsco Pis- 
ton-Ring Expansion Joints. 


These joints incorporate 
all the features of Adsco’s 
famous internally-external- 
ly guided type plus piston 
rings fitted in the internal 
guide. These hold the line 
pressure during the repack- 
ing operation, thereby per 
mitiing the joint to be ~ 
packed and repacked un 
der:full operating pressure. 


—— 


BUILT TO YOUR ORDER..- 


Storage and 
Instantaneous 
Water Heat- 
ers — Pre- 
heaters = 
Ec onomizers 
— Conde 
sers — Boost- 
ers and 
cial Units @ 

heat or 


ADSCO Storage Water Heater, 


Horizontal Type 


gases. 
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STOP WASTE with 
CLARAGE UNIT HEATERS? 


LOWER OPERATING COSTS!—_ 
that’s what most companies must have 
to meet tough postwar competition. a 
What did it cost to heat your plant ie 
last winter? How was it heated? Pos- 
sibly there’s an opportunity to save a 
nice fat sum right here on this one 


item: factory heating! 


Aavirt 


There certainly is, if you’re still 
using wasteful coils or cast iron radia- 
tion, or if you’ve been getting along CLARCO TYPE — for small 
with obsolete or worn out unit heaters ond Ser 
which lack the high efficiency and 
fuel-saving features of Clarage Units. 


7 supply. Also suitable for heat- 
R 
Another winter coming up! Clarage UNITHERM TYPE— for large space, ing offices, stores, assembly 


is wide area applications. Syncrotherm rooms, etc. Very quiet in oper- 
Unit Heaters installed ow one start Control (a patented feature) insures ation. Easily installed along 
paying for themselves immediately — adequate heating with LOWER tem- side walls or at ceiling line. 
not only by stopping fuel wastage, but perature air—important fuel savings! 


by helping your plant maintain top- Square outlets removable and adjust- 
level production so dependent upon able for 4 directions of heat flow. f 
uniform, comfortable temperatures. V-belt drive for quieter operation. All COMPLETE 
: en parts easily accessible. Furnished as AIR CONDITIONING 
Clarage Unit Heaters are built in 


either floor or suspended type units. 

sizes to meet all types of jobs, operat- COOLING 
img on steam or hot water — prompt * 
deliveries where necessary. Call in our 4 VENTILATION 
application engineers for a consulta- Clarage equipment can b hased bd 

tion ~~ writ e, ot e or " one us toda y. on a priority po “AAS = "betes, FACTORY HEATING 


or on repair order MRO. 


MECHANICAL DRAFT 


: FANS and BLOWERS 


BICATION ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
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In the Quaker line of Rod and Sheet Packings you 
have the complete line. Regardless of the service 
required there is a Quaker Packing to meet that 
condition. Consult Quaker if you have any Packing 
troubles. Our Packing experts will gladly help you. 


The QUAKER 
Rod Packing Line includes... 
P. P.P. 
KRUSADER 
QUAKER H. P. ASBESTOS 
EBONITE THROTTLE 
VALVOLITE 


Rubber, flax, duck, asbestos, in coil, 
ring and spiral form. 


The QUAKER 
Sheet Packing Line includes... 
EBONITE 
SKIHI 
DIAPHRAGM 
REHEAT 
QUAKEROID 


Rubber, cloth insertion, fibre and 
asbestos. 


If there is a-way to get it done QUAKER will do it 
QUAKER RUBBER CORPORATION 


Mfrs. Industrial Rubber Products 
PHILADELPHIA 24, PENNSYLVANIA 
NEW YORK - CLEVELAND - CHICAGO - HOUSTON 

Western Territory 


Quaker Pacific Rubber Company 


San Francisco + Los Angeles 


Goulds four-stage centrifuga! pump 
handling water to boilers. 


to answer every power 
plant pumping problem 


Power plants that during these strenv- 
ous days are called on for capacity 
operations around the clock are no 
surprised at the way Goulds Pumps are 
taking this continuous overload duty it 
their stride. During all of the 96 years 
of Goulds history, power plants have 
been depending upon Goulds pump: 
for every liquid handling operation. 
When planning on new facilities 
placements look to Goulds. From Gould: 
complete line you can select the pum) 
for the job—whether it is boiler fee? 
ing, hot and cold water circulating, 
sump, cooling tower or any other duly. 


SENECA FALLS,N 
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--. always use “Cerbofrcx” in the clinker zone 
of both stoker and hand fred boiler settings. 

The above photos of typical furnace linings show how 
the “Carbofrax” portions remain free of large, restrictive 
clinker formations. As “Carbofrax” does not soften at 
elevated temperatures, clinkers never find toe holds in 
its hard, dense face. The full grate area is always main- 
tained—and better efficiency results. 

With a cleaner, more active fire, improved combustion 
conditions are obtained. This means better utilization of 
fuel—a timely saving these days. 

“Carbofrax” settings also eliminate the frequent out- 
ages encountered when ordinary refractories are used. 
8 to 10 years’ continuous service from a “Carbofrax” 


setting is not unusual—for this material has high refrac- 
toriness, great strength and unmatched resistance to both 
mechanical and flame abrasion. And with a good founda- 
tion for the upper walls assured, material and labor 
costs are appreciably reduced. 

Make your next setting a “Carbofrax” setting. It’s a 
long-term investment paying big dividends. Write for 
your copy of “‘Carbofrax’ in Boiler Furnaces.” The 
Carborundum Company, Refractories Division, Dept. P-1 
Perth Amboy, N. J. 


District Sales Branches: Chicago, Philadelphia, Detroit, Cleveland, Boston, Pittsburgh. 
Distributors: McConnell Scles & Engineering Corp., Birmingham, Ala.; Christy Fire- 
brick Company, St. Louis, Mo.; Harrison & Company, Salt Lake City, Utah; Pacific 
Abrasive Supply Company, Los Angeles & San Francisco, California; Denver Fire 
Clay Company, El Paso, Texas; Smith-Sharpe Company, Mi polis, Minn. 


“Carborundum” and ‘‘Carbofrax"’ cre registered trade marks of, and indicate manufacture by, The Carborundum Company. 


CARBORUNDUM 
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For those interested in a good stoker for plant, institution, 
office building, hotel, apartment or home, there’s a 
Brownell Underfeed to suit your requirement up to 
499 h.p. with single retort—larger industrial sizes with 


twin retorts. 
Write for illustrated bulletin 


How to calculate piping stress by easy arithmetical procedure 


This book brings the ordinary layout problem well within the grasp of many who 

wish practical answers to immediate piping layouts. Here are simple and direct 
calculations for estimating stresses in high temperature piping systems, serving as See it 
“pattern” forms with specific directions so that the practical pipe designer can refer 10 d 

to typical problems for both form and method of computation. aye 


PIPING STRESS CALCULATIONS 
By S. W. SPIELVOGEL SIMPLIFIED soeooossnnnanenreeeoeeeaneemnnnenenernneesr 


18 
Mechanical Engineering Dept., Consolidated Bdison Co. of New York | were are complete numerical solutions Send me 
83 pages, 82x11, 45 illustrations, $2.50 to single and multi-plane problems proval. In 10 days I will send $2.50 plus few cents 


containing straight, curved, inclined postage, or return book postpaid. (Postage paid on 


and corrugated branches, and pipe 
@ An ingenious schematic procedure using only _|ines with variable cross sections; tab- 


elementary arithmetic not only reduces the amount _ ulation of moments, their combination 
of labor required for complex piping systems but "4 the computation of the resultant 
also greatly reduces the possibility of error and — and bending: 
makes possible important computations with no ‘Sombutation forms arranged to permit 


pany 
A 2 sharing of labor on three-dimensional (Books sent on approval in U. 8. and Canada only.) 
mathematics other than arithmetic. piping systems. 


SG ivivorm Steam Unit Heaters will distribute air | 

evenly from the fans through the condenser into ~ 
every remote corner of your plant, eliminating all « 
“dead spots’’ and guaranteeing you full efficiency 
from every ounce of steam. The deflectors are 
designed so that air velocities are increased with- 
out the necessity of extra power. 

Airtherm Steam Unit Heaters are now equipped 
with copper coils for longer life, durability, and 
resistance to corrosion. They are individually 
controlled for efficient, economical operation. 

Save fuel with an Airtherm! 


Write for bulletin showing detailed 
specifications and delivery estimates. 


A j R T pe t R M For Vertical Delivery 
MANUFACTURING COMPANY 
732 South Spring Avenue ¢ Saint Louis 10, Missouri 


For Horizontal Delivery 
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LUMMUS 
POWER PLANT 
EQUIPMENT 


SURFACE CONDENSERS 
e 
BAROMETRIC CONDENSERS 
STEAM JET AIR EJECTORS 
e 


BLEEDER HEATERS 


BOILER BLOWDOWN 
HEAT EXCHANGERS 


e 
EVAPORATORS 
FUEL OIL HEATERS 


LUBRICATING OIL COOLERS 
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Any Pressure 
Any Temperature 
Any Application 


Another hign pressure heat exchanger designed and fabricated 
by Lummus for a specific installation is illustrated above. This gas- 
to-gas unit is now giving trouble-free operation while maintaining 
full performance requirements at maximum-loads. 

Designed for a major salt manufacturing company, the basic 
problem called for a 2,500 psi working pressure on both the shell 
and tube sides. The soundly engineered Lummus solution was a 
forged steel shell, channel and cover construction with the tube 
sheet integral with the channel. The unit was tested at 5,000 psi 
before installation. 

Lummus engineering service is always available for the study 
of specific heat exchanger problems and the modernization of 
power plants to meet post war requirements. For further informa- 


tion write to: 


THE LUMMUS COMPANY - 420 LEXINGTON AVE., NEW YORK 17, N.Y. 
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WHERE TO BUY 


Featuring additional products and specialties for power plants 


STEP UP 


POWER 


NOW 
A 
MOHAWK 


POWER SCRAPER 


« Best way to remove soot, 
slag from boiler tubes. Baked slag quickly scraped 
and blown out by the Mohawk! Actually bur- 
nishes tubes—cannot possibly harm them. Uses 
steam or air. For all size fire tubes. Also inquire 
about Vibratap Tube Cleaners for removing 
scale from fire and water tubes. 

BRUNT EQUIPMENT CO. 
60 S. DIVISION ST., BUFFALO, N. Y. 


“MONO” 
BOILER BAFFLES 
HIGH TEMPERATURE 


Refractory Cements 


SANFORD C. SMITH REFRACTORIES, INC. 
1715 NIAGARA ST., BUFFALO, N. Y. 


WE 


For Industrial Processes, Heating and Air 
Conditioning Systems, Hot Water Heaters and 
Shower Baths. Write for Bulletins, 


Offices in 47 Cities 
2771 Greenview Ave., Chicaro, i, 


Co hy 
NTR THE POWERS REGULATOR CO 


PROFESSIONAL SERVICES 


COMPLETE 
INSTALLATIONS 


DIESEL AND STEAM 
GENERATING UNITS 


3 to 5,000 K.W. or Larger 


Consult Us 
Regarding Your Requirements 


ARNESSEN ELECTRIC 
COMPANY 


116 Broad St. C. 4, 
Bowling Green 9-8542 


THE BIRD-ARCHER CO. 


Engineers and Consultants on 
Water Conditioning Problems 


. Plant Studies... Analyses 
New York, N. Y. 


Surveys . 
400 Madison Ave. 


SARGENT & LUNDY 
ENGINEERS 
14@ South Dearborn St. 
CHICAGO, ILLINOIS 


H. E. CORL 


CONSULTING ENGINEER 
Design Supervision of Construction Management 
Industrial and Municipal Power Plants 
Steam and Diesel 
Steam and Electric Power Distribution Systems 
Plants Surveys Appraisals Reports 
1316 Arch Street Philadelphia, Pa. 


J. E. SIRRINE & COMPANY 


Consultation 
Reports 
Steam Utilization Plans 


Power Plants 
Design 
Water 


Engineers 


Greenville South Carolina 


GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Power Plant Design and Construction 
Rehebilitation and Maintenance 
Steam — Diesel — Hydro 
Reports—Bxamination—Laboratory 
Industrials and Utilities 


61 Broadway . National Press Bldg. 
New York Reading, Pa. Washington, D. C. 


STANLEY ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Steam iesel - Hydro 
Design - Construction - Test - Valuation 
Central State Bank Bldg., Muscatine, Ia. 


End Pump Troubles! 
HILL ‘vatves 


@ The vaive with the re- 
newable feature restores 


HALL LABORATORIES, Inc. 


R. E. HALL, Ph.D. Director 


CONSULTANTS ON 
BOILER WATER CONDITIONING 


304 Ross St. Pittsburgh, Pa. 


JOHN A. STEVENS, Inc. 


Established 1909 
CONSULTING ENGINEERS 


Power Plants Paper Mills 
Dye Houses Surveys 


Lowell, Massachusetts 


f 
eld pumps te eriginal ef- 
loa Coacta tact 


eloacy. at 
is maintained ever the full 
ng surface ne matter 
le what pesitien the vaive 
re of the ex- 
elusive HILL design. 
cient, durable, ecosomi- 
eal, acoe Send today 
fer bailetin that telis hew te better pump 
porfermanoe. 


HILL PUMP VALVE CO. 
2728 ELSTON AVE. CHICAGO 47, ILL. 


ZUCE KOGAN 
CONSULTING SERVICE 
NEW OR REHABILITATION OF 


Steam Generating Plants 
Power Steam & Diesel Plants 
Combustion & Furnace Design 


2967 S. LaSalle St., Chicago 16 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports Examinations 
Consulting Engineering 
BOSTON NEW YORK CHICAGO HOUSTON 
PITTSBURGH * SAN FRANCISCO « LOS ANGELES 


Appraisals 


THE ORIGINAL 
Tripp Metallic Packing 
TRIPP METALLIC PACKING CO. 


BOSTON MASS. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


CONSULTING ENGINEERS 


Design Operations 
Steam - Hydraulic - Gas 


231 S. LaSalle St., Chicago (4), II. 


THE J. G. WHITE 
ENGINEERING CORPORATION 
Design * Construction * Reports * Appraisals 


80 Broad Street, New York #4 


Delivery vs. Delay ... 
When knowing where to find what need 
is the deciding factor between DELIVERY 
and DELAY. . consult the advertising 
pages of Power. If the advertisements 

not tell where to find what you need .. . 


write 
POWER 


SANDERSON & PORTER 


Engineers and Constructors 
for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisgo 


WHITMAN, REQUARDT 
AND ASSOCIATES 


Engineers — Consultants 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 

Waterworks and Sewerage 1 
Reports—Plans—Supervision—A 


1304 St. Paul Street Baltimore 2, Mé 
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but scale can be removed quickly at 
a saving of time, tubes and money 
through the use of Airetool Tube 
Cleaners. Airetool’s new form cutters 
prevent tracking when properly used 
—and will not damage tubes. Aire- 
tool’s more powerful motor develops 
28% greater power and may be 
loaded down to 50 rpm without stall- 
ing. Long lived Airetool Cleaners are 
available for tubes %” to 24” ILD.— 
either straight or bent; air, steam or 
water driven. 


Tell Airetool Engineers your tube 
cleaning problems. They will gladly 
advise you without obligation. 
Dept. P today for details. 


TUBE EXPANDERS 


Precision made, long lasting Tube Ex- 
panders are made by Airetool in a 
variety of sizes to meet every tube 
expansion and rolling problem. 


Write Dept. P for new booklet. 


MANUFACTURING 
COMPANY 


AIRETOO 


Airetool & Yost-Superior Factory Bldgs. 
SPRINGFIELD, OHIO 


Write 


is fully equipped to 


supply your GEAR Needs 


INDUSTRIAL. GEAR MFG. CO. 


4543 VAN BUREN STREET 


ANY SIZE 
ANY MATERIAL 
ANY QUANTITY 


Quality 
Precision 
Dependability 


Write for our new 
Gear Catalog and 
Engineering Hand- 
book. It’s the most 
comprehensive book 
of its kind. 


CHICAGO 24, ILLINOIS 


COOPERATE 


the NATIONAL FUEL 
EFFICIENCY PROGRAM 


4 USE THE 


PRACTICAL Y 


TO SAVE VITAL 


WAR FUELS 


WIS 


WITH INDUSTRIAL 
TYPE FLUE FILTER 


$] 850 COMPLETE 


BACHARACH 


Industrial Instrument Co. 


BENNETT ST. 


PITTSBURGH 8, PA 


CO, INDICATOR 


REVEALS FUEL WASTE 
INSTANTLY! 


CO: analysis of the flue gases is the only 
method available for determining the per- 
centage of fuel wasted up the stack. The 
practical FYRITE COz Indicator makes 
accurate flue gas tests easy—quickly 
pointing the way to adjustments and re- 
Pairs necessary to secure efficient fuel 
utilization. The FYRITE requires no skill 
or technical knowledge; is simple and 
rugged; has no valves, clamps, or leveling 
bottle, no glass parts or batteries. 


OXYGEN INDICATOR de- 
signed on same principle 
available soon. Write for 
particulars. ; 


RETURN THIS COUPON FOR BULLETIN 341 
on FYRITE. Learn how to get immediate 
delivery under priority regulations. 


q 
Scaling of tubes cannot be eliminated, == v 
\ 
| 
| Q 2 
| | | 
Name 
Address 
944 : 3 
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@ SEARCHLIGHT SECTION @ 


Graduate 


MECHANICAL ENGINEERS 


Power plants for steam electric stations; 
and also industrial applications. 


Experienced engineering, designs, specifi- 
cations, cost estimates, heat balances, 
economic studies and preparation reports. 
Ability direct assistants. Location New 
York City. 

First reply must give full particulars, age, 
education, experience in detail, availabil- 
ity, draft status, salary, etc. Submit 
photograph which will not be returned. 
If now employed highest skill do not reply. 


P-737, Power 
330 West 42nd St., New York 18, N. Y¥. 


WANTED 


POWER PLANT OPERATING 
& COMBUSTION ENGINEER 


Large concern, Chicago District, desires 
young man, preferably with technical 
education, who has had several years 
experience in power plant operation and 
in improving combustion efficiencies. Per- 
manent position for man with proper qual- 
ifications. Applicants please give age, 
education, experience, salary desired, and 
references. 


P-760 Power 
520 North Michigan Ave., Chicago 11, Ill. 


POSITIONS VACANT 


WANTED: A Mechanical engineer to take 

charge of designing and manufacturing slip- 
type or packed type expansion joints. Man 
required must have experience in this line. Not 
a duration job. Employees of this company 
have knowledge of this advertisement. Com- 
pensation commensurate with applicants abili- 
ties. Give details of experience. P-727, Power, 
330 W. 42nd St., New York 18, N. Y. 


WANTED—MECHANICAL engineer with good 

experience in modern power plant design to 
take charge of engineering department of me- 
chanical contractor not engaged in or affected 
by war work. Should have experience in esti- 
mating power plant piping and layout work. 
Some construction experience and structural 
steel experience desirable but not absolutely 
necessary. Excellent opportunity for permanent 
position at good salary in well established busi- 
ness with advancement to execute position. 
Applicant should send preliminary information 
as to experience and salary to permit arrange- 
ment personal interview at companys expense. 
7. te Power, 520 N. Michigan Ave., Chicago 
11, 


SHIFT OPERATOR—Steam. Permanent job. 

Must actually know turbines, condensers, 
boilers, etc., of modern H.P. types and be ca- 
pable of operating a small switchboard. Min- 
imum of high school education. No boozers or 
boomers wanted. Man (and/or wife) must be 
entirely willing to live in a very small country 
town and not expect war time wages. If you 
are fully qualified and can get proper clearance 
thru U.S.E.S. write, giving full particulars, 
care P-739, Power, 520 N. Michigan Ave., Chi- 
cago 11, Ili. 


WANTED: COMI;USTION. engineer with ex- 

chemical process equipment. Must be able to 
fired boilers in sizes 10 to 500 HP. State age, 
experience, availability and salary expected in 
sfirst letter. If employed at preseht on essential 
war work do not apply. P-756, Power 330 W. 
42nd St., New York 18, N. Y¥. : 


Books in Onel 


prehensive Guide for 
i Pump Oper- 


Bize 5x 6% x 14%—Fully Indexed 
For Ready Reference including 


QUESTIONS AND ANSWERS 


This Book Covers a Long Felt 
Need for One Inclusive Volume 
dealing with the whole field of 
modern Pumps, Hydraulics, Air 
het ‘tie in Easy to undastand, 
that tie in, un 

com To get this assistance for yourself, 
PAY sd | A simply fill in and mail FREE 
ONLY MO. COUPON today. 


, 49 W. 23 St., New York 10 

in 7 days aod 81 monthly antl in Utherwice 

return 


POSITIONS VACANT 


MECHANICAL ENGINEER: Familiar with 

chemical process equipment. Must be able to 
handle design, field supervision, preparing 
specifications, and ordering for chemical process 
projects from flow sheet information. Ability 
to cooperate with technical men and construc- 
tion personnel. Interested in difficult problems 
and capable of doing actual experimental de- 
velopment upon special equipment problems. 
Personality, forcefulness, and resourcefulness 
are essential. Give full particulars, experience, 
education, salary expected, and photograph. 
Applicant employed will be required to have 
certificate of availablity or referral card from 
U. S. Employment Service. This is an essen- 
tial industry. P-757, Power, 330 W. 42nd St., 
New York 18, N. Y. 


MECHANICAL ENGINEER: With engineering 

degree. Experience with chemical process 
equipment desirable. Able to prepare designs 
for chemical process projects from flow sheet 
information, prepare specifications, and order 
major equipment. Senior designers who feel 
they might qualify for project engineers ac- 
ceptable. Give full particulars, experience, edu- 
eation, salary expected, and photograph. Ap- 
plicant employed will be required to have cer- 
tificate of availability or referral card from 
U. S. Employment Service. This is an essential 
industry. P-758, Power, 330 W. 42nd St., New 
York 18, N. Y. 


INSTRUMENT APPLICATION engineer: Ex- 

perience with chemical process control prob- 
lems in established instrument department. 
Field experience desirable. Pneumatic and 
electronic types of instruments a major part of 
present installations. Engineering degree de- 
sirable. Give ful] particulars, experience edu- 
cation, salary expected, and photograph. Ap- 
Plicant employed will be required to have cer- 
tificate of availability or referral card from 
U. S. Employment Service. This is an essen- 
trial industry. P-759, Power, 330 W. 42nd St., 
New York 18, N. Y. 


* 


SALES 
ENGINEER 


Wanted 


for Power Plant Equipment— 
in the Cincinnati Territory. 
A well-established corpora- 
tion offers opportunity to a 
man who can start right 
now to prepare for post-war 
period. Give education, ex- 
perience, etc. Our s t a f f 
knows of this advertisement. 
We are Sales Agents, not 
manufacturers. 

Answer 


SW-753, Power 
520 North Michigan Ave., Chicago 11, IL 


x * 


WANTED 


ENGINEER—MASTER MECHANIC 


For large food manufacturing company. Good 
general knowledge of the sugar industry and food 
processing work. Excellent opportunity. Steady, 
— Position. State age, experience, salary, 
c. 

P-749, Power 


330 West 42nd St., New York 18 ,N. Y. 


Are You Represented in New England? 


Established New England firm handling 
equipment for power and manufacturing 
plants and Marine trade desires additional 
line. 

RA-755, Power 
330 West 42nd St.. New York 18. N. Y. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 34 years recognized standing nego- 
tiates-for high salaried supervisory technical 
and executive positions. Procedure will be in- 
dividualized to your personal requirements and 
will not conflict with Manpower Commission. 
Retaining fee protected by refund provision. 
Identity covered and present position pro- 
tected. Send for details. R. W. Bixby, Inc., 
270 Delward Bidg., Buffalo 2, N. Y. 


Send For This: 
FREE 
BOOK 


on Combustion 
Engineering 
Fuel-Economy 


ators, with the ever-increasing price of fuel, was 
never as great as now. Combustion Experts make big 


terms, home study course in Combustion 


An aggressive new firm is seeking-¢ 
connection as Manufacturers Represen- 


tative for the State of Michigan. 

We have an excellent background of 
sales and mechanical engineering. We 
courteously solicit your inquiry and in- 
vestigation. 

RA-747, Power 
520 North Michigan Ave., Chicago 11, Ill. 


WANTED 


EXPLOSION-PROOF MOTOR 
New or Rebuilt 


One %, or one horsepower, or 1 2 horse 
power, D. C., 115 Volt, 1750 RPM. 
SPARKLER MANUFACTURING CO. 
Mundelein, Illinois 


WANTED 


Direct Current Motor 


175 class 209 500 RPM form 
L 230 volts. Reply 


W-748. Power 
330 W. 42nd St.. New York 18. N. ¥. 


has been prepared in simple style by the 1 4 
and combustion engineer experts, and has been used 
in hundreds of the leading public utility and industrial 
plants for the past 28 years. Get into the Combustion 
Expert class now while the real opportunity exists. 


Send for FREE book and further details today. 


HAYS INSTITUTE OF COMBUSTION 
430 N. Michigan Ave., Chicago, Ill., Dept. 28 
OUR 28TH CONTINUOUS YEAR 


WANTED 


COAL BUNKER 


Overhead boiler room type, for stoker sUuP- 
ply, 50-100 tons storage capacity, with oF 
without weighing larry. 


W-754, Power 
330 W. 42nd St., New York 18, N. ¥. 


(Additional Equipment Wanted Advertising—page 353) 
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G@ SEARCHLIGHT SECTION @ 


ELECTRICAL POWER MACHINERY 


450 KVA General Electric generator, 3 phase 60 cycle 480/240 volts 
150 RPM direct connected to Ames uniflow steam engine, 150 Ibs. initial 
pressure, 5 Ibs. back pressure, 150 RPM. Complete with auxiliaries. 


ENGINE GENERATORS ENGINE GENERATORS TURBO GENERATORS 
3 phase 60 cycle 
500 KW densing, 200 Ibs. 2300 volts 
1 EVA WESTINGHOUSE - SKIN- AMES 4 cylinder vertical uni- with jet condenser. 
NER uniflow, 150 lbs. 5 lbs. flow 150 Ibs. 4 Ibs. back pres- 
back pressure, 2300 volts. owe 3750 KVA GENERAL ELECTRIC 
condensing 200 Ibs. 2300 volts 
312 ~ prong agg 400 KW CROCKER WHEELER with surface condenser. 
corliss, S-, 8. SKINNER uniflow 150 Ibs. 5 
back pressure, 240/480/2300 he. Sauk geuamene. 3125 KVA GENERAL ELECTRIC 


volts automatic extraction, 175 Ibs., 


5-30 Ibs. extraction, 480 volts 


TURBO GENERATOR 250 volts 
D.C. with jet condenser 


230 KVA. GENERAL ELECTRIC- 
SKINNER UNIFLOW, 150 lbs. 


TURBO GENERATOR 1250 KVA ALLIS CHALMERS con- 
5 Ibs. back pressure, 240 volts. ; densing 150 lbs. 2300 volts 
2110 KVA GENERAL ELECTRIC en- 250 volts D.C. with jet condenser 
gine type generator 2300 volts, 500 KW GENERAL ELECTRIC auto. 1250 KVA ALLIS CHALMERS auto- 
225 RPM. matic extraction 150 Ibs. 0-28 matic extraction, 300 Ibs. 10-35 
; Ibs. extraction with surface lbs. extraction, 480 volts with 
GENERAL ELECTRIC condenser jet condenser 
HARRISBURG corliss 125 lbs. - 
5 lbs. back pressure, 240/480 


volts. 


DIESEL GENERATORS 
3 phase 60 cycle 


230 KVA FAIRBANKS MORSE 
semi-diesel, 600 volts 257 RPM. 


00 KVA FAIRBANKS MORSE full 
diesel, 240 volts 257 RPM. 


ROTARY CONVERTERS 
3 phase 60 cycle 


800 KW WESTINGHOUSE 250 volts 


D.C., 225 RPM, with 13200 volt 
transformer. 


800 KW GENERAL ELECTRIC 250 
1000 KW Motor Set 
1000 2) General Electric generators 250 volts, rect con- 
ENERA 
a cae tae con nected to 1400 HP General Electric synchronous motors, 3 phase 60 cycle 
2300/4000 volt transformers. 4150/2300 volts. Complete with control. Can be shown in operation. 


NATIONAL POWER MACHINERY CO. 


SCRANTON ROAD CLEVELAND, OHIO 
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Graduate 
Electrical Engineers 
Head the 
Hemphill Staff 


Before you can buy Power Equip- 
ment from Hemphill 11 undergoes 
two inspections by graduate Elec- 
trical Engineers to make certain it 
will render satisfactory service. 


The First Inspection—when we buy 
the equipment outright or acquire 
control of it. The fact that we 
make the first monetary investment 
in your future equipment is your 
premier guarantee of its value. We 
cannot afford to invest in any but 
worthwhile used Equipment that 
will be a good Investment for our 
clients. Hemphill graduate Elec- 
trical Engineers pass on all values 
—in advance. 


The Second Inspection—After such 
equipment has been repaired, re- 
built and tested before delivery. 
The Hemphill Seal on equipment 
is a guarantee of Service. It is 
one thing to have complete shop 
facilities and expert electricians 
repair electrical equipment. It is 
another thing to have such repairs 
supervised and “Sealed for Qual- 
ity" by Electrical Engineers before 
delivery. You get ALL these ad- 
vantages when you buy equipment 
that Hemphill owns or controls. 
That is why with experienced men 
in Power Plants who must get 
DEPENDABLE equipment at a rea- 
sonable price, it's ‘Hemphill for 
Power." 


The Seal of Quality 
GUARANTEES all HEMPHILL 


Reconditioned Equipment 


Ask Yourself— 


MOTORS GENERATOR SETS 
1—750 KW, 250 volt, Allis Chalmers, synchro- 


nous. 
1—75 KW, 125 volt, General Electric, squirrel 


cage. 

1—20 KW, 600 volt, General Electric, squirrel 
cage induction motor. 

2—15 KW, 250 volt, General Electric, squirrei 


cage. 
1—6% KW, 125 volt, General Electric, squirre, 
cage. 


ALTERNATORS 


1—625 KVA, 3600 RPM, 600 volt, G.E. 
1—250 KVA, 720 RPM, 2300 volt, G.E. 
1—200 KVA, 3600 RPM, 240 volt, Allis Chal. 
1—62% KVA, 3600 RPM, 220 volt, Allis Chal. 


MOTORS—3 PHASE 60 CYCLE 


1—500 HP, 900 RPM, Lincoln, 440 volt, slip ring. 

1—350 HP, 300 RPM, 440 volt, General Electric 
slip ring. 

1—300 HP, 720 RPM, 2200 volt; G.E. slip ring. 

i—250 HP, 600 RPM, 4000 volt, G.E., syn. 

i—200 HP, 600 RPM, 2200 volt, G.E., sl. rg. 

i—150 HP, 1800 RPM, 440 volts, General Elec- 
tric, squirrel cage. 

1—150 HP, 1750 RPM, Westinghouse, sl. rg. 

2—150 HP, 1200 RPM, 2200 volt Westinghouse, 
squirrel cage. 

i—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 

| —150 HP, 600 RPM, 220 volt General Electric, 
synchronous. 

1—125 KVA, 900 RPM, 220 volt Westinghouse, 
synchronous. 

3—100 HP, 720 RPM, 440 volt, G.E., sl. rg. 

i—125 HP, 720 RPM, Allis Chalmers, sl. rg. 

1—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 

|—100 HP, 600 RPM, 440 volt, G.E., sl. cg. 

2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

i—90 HP, RPM, 550 voit, Cr. Whir. sq. cg. 

i—75 HP, 900 RPM, 4000 volt, Elec. Mach. syn. 

i—75 HP, a RPM, 220 volt, Fairbanks Morse, 


slip rin 

HP. 720 RPM, 440 volt, Westghse., slip 
ring. 

1—75 HP, 720 RPM, 440 volt, G.E., sq. 


cg. 
2—75 HP, 1200 RPM, 2200 volt, G.E., Vertical. 
i—50 HP, 900 RPM, 440 volt, G.E., sl. rg. 
1—50 HP, 900 RPM, 440 volt, G.E., sq. cx. 


SPECIAL 
1—1000 Gallon GPM Worthington fire 
es with mang HP, 440 volt General 
lectric motor 


MOTORS—D.C. 230 VOLTS 


1—250 HP, 760 RPM, Electro Dynamic. 
2—150 HP, Westghse., 550 RPM, Type SK. 


2—450 HP, G.E., 400 RPM, Type MPL Form 1-F. 


WHAT DOES 


KNOW 


about the SERVICE I will get 
from this Used Equipment? 


1—150 HP, 750 RPM, Electro Dynamic. 

1—125 HP, 600 RPM, Westinghouse, SK. 

1—100 HP, G.E., 675 

1—100 HP, 625 RPM, G.E 

1—80 HP, Orocker- Wheeler, 600 RPM, Type CMC, 

1—75 HP, .. 575 RPM, Type Cc, Sprague; 
with spare armature. 

i—t5 HP, 1000 RPM, G.E., Type RC. 

8—50 HP, Crocker-Wheeler, too. RPM, Type CM. 

1—65 HP, G.E. 625 RPM Type DLC—65, Form A. 

1—i50”0 HP, 750 RPM, Westghse., Type SK. 

1—50 HP, 700 RPM, Crocker-Wheeler. 

1—40 HP, G.E.-Sprague, 700 RPM, Type LC. 

1—40 HP, 775 RPM, Westinghouse. 

1—40 HP, 300 RPM, G.E. 

1—30 HP, 750 RPM, G.E., Type RC. 

1—30 HP, G.E., 750 RPM, Type RC-14, Form A. 

—_ > G.E., 1100 RPM, Type RC-31B, Form 

1—35 HP, G.E., 650 RPM, Type RC-15. 

1—30 HP, G.E., 625 RPM, Type C. 

1—25 HP. Westghse., 600 RPM, Type SK. 

2—25 HP, G.E., 775 RPM, Type RC-13. 

1—20 HP, G.E., 800 RPM, Type RC-13, Form A. 

1—15 HP, G.E., 800 RPM, Type RC-11. 


TRANSFORMERS 


2—100 KVA, G.E., 4156-250/480 v., Scott taps. 
3—300 KVA, Pittsburgh, 7800/440 volts. 
3—200 KVA, Allis-Chalmers, 2200-220/110. 
3—150 KVA, G.E., 33000/2300/4000 Y. 

4—150 KVA, General Electric, 2200/220/440 volts 
3—100 KVA, Westinghouse, 11,430/250 volts. 
3—100 KVA, Westinghouse, 13200-250 volts. 
3—100 KVA, Allis-Chalmers, 2200/220/110 volts. 
3—75 KVA, G.E., 13,500-750/440 volts. 

3—75 KVA, General Electric, 2200/220/110. 
1—75 KVA, G. Dn 3 phase, 4156Y—120/208Y. 
3—50 G.E., 2200/220/110. 

2—50 KVA, Pbgh. 7500/15000 volts-110/220 volts 
3—37% KVA, G.E., 2200/220/440. 

2—15 KVA, G.E., 2300-115/230 volts. 


MOTORS—VARIABLE SPEED 
230 VOLTS 


1—90 HP, 470/940 RPM, General Electric. 
1—75 HP, 525/1575 RPM, Electro Dynamic. 
1—35 HP, 350/1050 RPM, Electro Dynamic. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
1—30 HP, 400/1200 RPM, General Electric. 
650/2200 RPM, Type 
SK- 
2—25 HP, 300/900 RPM, x Dynamic. 
HP, 300/1200 RPM 
1—13/18 HP, 350/1200 RPA, Dynamic. 
3—11% HP, 500/1500 RPM, Westinghouse. 
1—10 HP, 400/1600 RPH, Westinghouse. 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, resmer Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Dynamic. 


TURBO GENERATORS 


600 KW Terry dual bleeder condensing Turbine 
oniy. 

1—500 KW, G.E., 3 ph., 60 cy., 430 volt, bleeder. 

1—375 KVA, Westghse., non-condensing. 

1—300 KW, G.E., 3 ph., ‘60 cy., 220 v., con. 

1—200 KW, G.E., 3 ph., 60 cy., 220 v., cond. 


J. L. HEMPHILL & CO. 


Electrical Engineering and Equipment 
OFFICE"AND’ 
1602 53rd STREET 
NORTH BERGEN, N. J. 
PHONE NEW YORK—LONGACRE 5-3227.. 
NEW JERSEY — UNION 3-2600 
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How the Policy of 


BELYEA 


Protects You—the buyer 


® "As fast as conditions allow." This is the only way anyone 


ANALYSIS OF 
YOUR PROBLEMS 


2) CONSERVATIVE 
RECOMMENDATIONS 


CONSISTENT STANDARDS OF 
REBUILDING & TESTING 


@) TIME SAVING 
DELIVERY SCHEDULES 


(5).REASONABLE PRICE POLICY 


can sincerely describe present day delivery schedules. The 
policy of the Belyea Company is to make all deliveries at 
the very earliest possible moment after orders are received. 
Production time is of utmost importance to you—the buyer. Since 
all the equipment advertised by Belyea is owned outright there is a 
minimum of lost time between the date of the order and the time 
the rebuilding work starts. 


It is not the policy of Belyea to sacrifice rebuilding standards for 
short shipments, for we fully realize the loss of production time that 
would ultimately result from such a practice. 


Remember this—you get a guarantee of successful oper- 
ation with all Re-Nu-Bilt equipment. 


MOTOR GENERATOR SETS 
3 phase—60 cycle 


1—1500 KW, G.E, 275 v D.C. to 2100 HP, 2300 wv syn, 


ROTARY CONVERTERS 
3 phase—60 cycle 


Qua. KW Make Speed DCy Trans V 
1—1000 KW, G.E. 275 v D.C. to 1400 HP, 2300 syn. 1 1500 Whee. 720 600 2300 
" 1 1500 Whse. 600 600 11500 
Kva, 330 KW, .C. Gen. 
1 ue Kira GE. 3 o KW 220/440 v A.C. Gen. to 500 1 ise 720 pod 
1 1000 G.E. 900 600 13200 
1-500 KW, G.E. 600 ¥ D.C. to 700 HP, 13200/6600 1 1000 Whse. 900 600 11000 
1 1000 Whse. 720 250 22000 
1-300 KW GE 250 v D.C. to 700 HP, 2300 v Syn. 2 750 G.E. 1200 = 600 2300 
1 750 Whse. 720 250 6600/2300) 
1-500 KW, G.E. 275 v D.C. to 1000 Kva, 2300 v syn. ] 500 Whse. 1200 600 13200/6606 
1-400 KW, G.E. 275 ¥ D.C. to 700 HP, 2300 ¥ syn. A C MOTORS 2 375 G.E. 1200-250 6600/2808 
| 1-300 KW G.E. 275 v D.C. to 400 Kva 2300 v syn. 3 phas 60 cycle 3 phase—25 cycle—Booster Type 
1250 KW GE 275 v DC to 375 HP. 2200 v Syn. SLIP RING 1 1500 G.E, 500 225/275 13200/6600 
1-200 KW 125 ¥ D.C. to 400 Kva 2300 ¥ syn. Qua. Hp Make Type Volts Speed 1 506 G.E. 750 225/275 13200/8660 
+175 KW GE 125/250 DC to 260 HP, 440 v Syn. : = onda - — = = All units can be furnished with AC and DC Panels. 
1—100 KW GE 125 0 1 $00 Al. Ch. ANY 440 885 
5/250 DC to 225 HP. 440 v Syn. 600 GE. 
I-15 KW, G.E 125 v D.C. to 120 HP, 2300/4000 + tl 600 G.E. MT 550 220 
bs {1 450 Whse. HF 2200 875 
0 KW, G.E.. 125 v D.C. to 75 HP, 2300/4000 v 1 400 G.E. IP 2200 252 
1 400 Al.Ch. ANY 2300 505 
-% KW, G.E. 135 v D.C. to 4€ HP, 220 ¥ sq. cg. 1 400 G.E. IP 440/2200 600 
1 350 G.E. MT-442Y 2200/4000 253 
1 300 G.E. IM 440 900 
3 250 Whee. CW 440/2300 450 
1 250 G.E. MT-424Y 4000 257 
1 200 G.E. IM 440 600 
1 200 Whse. CW 2200 514 
1 150 G.E. I-17B 2200 290 
1 180 Whse. CW-772C 2200 1160 
1 150 G.E. IM-16 2200 575 
1 100 G.E IM 550 720 
2 100 G.E. IM 2200 575 
1 100 G.E. MTC 550 685 
1 10 GE. ™ 220 1750 D. C. MOTORS 
ne SQUIRREL CAGE Qua. HP Make Type Vos Speed 
or. Qua. HP Make Type Volts Speed 2 1250 G.E, MPC 508 130 
1 300 Whse. cs 550 580 1 1200 Whse. Int. 608 600/720 
1 300 G.E. IK-17B 550/440 600 1 1200 G.E. MPC 600 450 
FREQUENCY CHANGERS 1 300 ~- G.E. IK-17 440 900 1 800 G.E. MPC 5 600 
on = 2 62 MPC 500 130 
1S KW, G.E., with 94 Kva .8 PF, 240 volt _ 1 500 Whee. Int. 250 250/720 
ATB, $ phase, 62% cycle gen. and 125 HB, ‘to 1 200 G.E. IK-17B = 2200 490 1 3800 G.E. MPC 230 900 
olt, 3 phase, 25 cycle motor 2 175/112 G.E. IK-16 400 900/720 1 20 GE DMO 330 400/600 
1-100 KW. G.E., with 1250 Kva, .8 PF, AQB, 2300 
2 phase (can be changed 800 KW, 3 phase) = = 
Foe gen. and 1400 HP, .8 PF, 4406/2200 volt, 1 100 KT 440 1800 in 
ATI, 3 phase, 25 cycle motor and exciter 1 100 G.E. IK Vert 2300 450 1 175 Whse. 8K 250 150/636 


SUCCESSFUL 
OPERATION 


OMPANY INC. 
GUARANTEED Main Office & Shop: 43 HOWELL ST., JERSEY CiTY, N. J 
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Dependable Electric Equipment 
for 


War and Peace Time Production 


3 PHASE SQUIRREL 
DIRECT CURRENT 115 VOLT DC MOTORS CAGE MOTORS 


{Partial List Only) H.P. Make = 
VOLT DC MOTORS 200/900 


38 


75 additional 110 volt Motors down 
to 1/6 


BELTED AND MOTOR DRIVEN 


DC GENERATORS 


100 KW West. 125 volts 
250 volts 
250 volts 
250 volts 
600 volts 
125 volts 
250 volts 
125 volts 


250 volts 29—15 H.P. 4 speed 600/900/ 
600 volt tant 
00 RPM Cons 


125 volts 
125 volts 
250 volts 
125 volts 
15 KW West. 125 volts 


43 additional Motor Generator Sets, 
30 volts, 60 volts, 125 volts, 250 volts, 
and 250 volts as small as 4 K.W. 


325 additional three phase Motors 
ALTERNATING CURRENT 

(Partial List Only) TWO PHASE SQUIRREL 


2 & 3 PHASE SLIP RING CAGE MOTORS 


4 
% 
% 


% 
/ % 600/1350 
550/1650 900 


450/800 
600 


450/1350 
400/1200 


ZELOOH 


additional two phase Motors down 


SINGLE PHASE MOTORS 


5 
5 
5 
5 
0 
0 
0 
0 
0 
0 
0 
9 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
3 
3 
3 
3 
3 


2% 
236 additional 230 volt D. C. Motors —— 
in stock as small_as 1/20 H.P. 116 additional S ~~ Motors in 
stock down to % stp. 


New York City’s Largest Stock Electrical Machines 
ESTABLISHED 1910 


SOLD WITH A ONE-YEAR GUARANTEE 


Surplus 


POWER November 


, 
200 G.E. 600 
’ 60 El. Dynam. 900 Cr. Wh. 800 100 GE 1200 
60 Roth "600 L.. Allis 3500 100 G.E(BTA) 375/750 
i 60 G.E. 480/1100 West. 850 75 West. 870 
50 West. 550/1100 425/1275 50 West. 1200 
45 Diehl! 850/1020 Cr. Wh. = 1875 35 Wagner 850 
40 El. Dy. 1200 West. 1100 (2) 30 U.S. 3450 Vert. 
40 Cr. Wh. 915 30 West. 1750 
35 West. 1150 30 Al. Ch. 514 
25 Diehi 850/1020 25 Wagner 1200 
25 G.E. 1150 25 West. 1140 
2% GE. 575 25 865 
20 R&M 1160 25 G.E. 900 
20 G.E. 1150 25 Wagner 720 
20 West. 1150 20 GE 1750 
20 G.E. 800 (2) 20 G.E. 1200 
1 West. 1250 20 Cr. Wh. 1200 
; 1 G.E. 1150 20 Al. Ch. 900 
Cr. Wh. 900/1800 20 Diehl 900 
\ West. 850 20 G.E. 720 
| West. 850 20 West. 1720 
| | 700 
ta 40 KW Cr. Wh 
G.E. 400/1600 
1 West. 400/1200 West, and Louis Allis 
G.E. 450/1800 
15 Cr. Wh. 
4 West 350/1400 15 G.E. 1200 
Sturt. 3600 15 Wagner 720 
Peerl's 1700 15 G.E. 600 
West. 1150 (2) 
G.E. 1150 
West. 975 
Al. Ch. 850 
El. Dy. 550/1650 
Watson 525/1150 
GE. 400/1600 
30071200 
. H.P. Mak Speed 
G.E. 400/1200 H.-P. Make Speed 
G.E. 450/1800 @) 250 GE. 600 50 GE. 900 
CE 900 (2 112 G.E. 900 40 Al. Ch. 
cE tae a0 100 F. M. 690 35 AL Ch. 
75 West. 1170 30 West. 
- car 1700 75 Al Ch. 575 25 GE. 
GE 1150 (2 West. | 
) 60 West. 1135 GE. 
AL Ch 1150 60 West. 290 F&M 
6060/1800 50 G.E, 870 (2) E. 
500/ 50 West. 850 E. 
est. 
G.E. 
Star 
30 G.E. 870 
|| 30 G.E. 690 1 > 
| 15/35 West. 6/1200 (5) 
EI'D 37571100 25/55 G.E. 6/1200 
GE” 850/1150 20/50 West. 6/1200 
850/ 25 Al. Ch. 870 (2) 
Son. 25 West. 850 H.P. Make Speed 
> wo 1150 (6) 25 G.E. 870 (2) 20 Wagner 1160 
Roth’ 500/2000 GE 720 20 Cont. 1165 
G.E. 500/ 1500 7% Cont. 3500 
AC GENERATORS 
150 KW G.E. 720 
125 KW Cr. Wh. 900 
100 KVA West. 600 
60 KW G_E. 1200 
25 KVA West. 1200 
| WMWCOMPANY | 
146 Grand St. * CAnal 6-6976 * New York 13, N.Y. 
Reaming, Penne. York, Penna. 
h & Exeter Sts. Merket $. 
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Rebuilt and Sold with a Standard New Guarantee 


ONLY PARTIAL LIST 
TRANSFORMERS CHANGERS 


1—200 KVA GE, type H.K. 2300/115/230 volts, 1 PH. 25 K.W. Gen. Elec. Type I . Frame 326—3 Ph 60/120 Cy. 
KVA GE, type H Form VD 4800/2400 /480 1 rH volt Prim. 220 volt 1200 R.P.M. Dir. Con. to 


3~—150 KVA A.C., 4800/2400/120/240 volts, 1 PH. 60 35 MP. G. Fh. 69 Oy. Motors. 

Vv 
2—150 KVA Pittsburgh, 2300/115/230 volts, 1 PH, 60 ¢ ALL SIZES VOLTAGES AND CYCLES 
2— West. type 1 ph. 25 cy. 60000 volts 


It 
OTHER SIZES, VOLTAGE AND CYCLES AVAILABLE 3 ph. 25 cy. MOTORS 
ALTERNATORS 350° Gen. Elec. Rg. 3 Bre. 


250 K.W.—(312 KVA) Gen.-Elect., Type A.T.1.—2300/4600 Gen El + We 
vols, 60 cycle 150 R.P.M. P. F. .08 with separate belted en. R 
exciter. 35 

240 KW, 8 PF Electric Machinery, 4600 volts, 60 cycle 3 Wagner se 4 738 

es nity Power Factor, eye, 220, 
900 R.P.M. with direct connected exciter. 3 ph. 60 cy. A. C. vee 

Volving fie w ect connected exciter 
150 KVA Gen, Flee’ Type ATB form D, 60, 3 220,410 600 Gate. ™ 31 
with Rev. Field, and built in Exec. Dir. Con. Exe. 6 


MOTOR GENERATOR SETS 190 Burke’ Ce. PN 


ae ert. 
a Elect. 1000 Amps—40 volts direct con. to either 


or DC 580 RPM Motor. 
CRANE MOTORS 230 D. C. MOTORS 


Make Type 
75 E. 51—230 Volts—350 RPM Gen. Elec. vert. & 
35 H.P.—G. E. Form D—550 Volts—590 RPM Crocker Wh. Vound 


3 L. 6 Shunt 
150 KW Western Elec. 3 brg. 3 wire, 115/230 V. 600 R.P.M. + Ry Ball “= Vert. 


Com 
50 KW Gen. Elec. DLC—Comp. Ind. 125 V.—1150 R.P.M. 3 est. SK 150 — Shuntlint. B50 volts 


OVER 10,000 
STOCK ITEMS 


THE FRED W. 


\ BERGER BROTHERS 
KIEMLE CO. 


: 395 STATE ST 
Toledo 4 4 


TOLE 


FOR IMMEDIATE 
DELIVERY 


The Mork of 
Dependobilnty 


TRANSFORMERS 


3—500 KVA, GE, type H, form VD525 19100-22000/10000Y 
to 2300 1 phase 35 cycle. 

1—350 KVA, GE, type H-K.D.D. 2300/460—1 PH, 60 Cy. 

‘Maloney type H.E. 2400/120/240 volts, 1 phase 


sto WA “West. SK. 1 Ph. 60 Cy. 6900 Volt Prim 2300 Volts 
OTHER SIZES VOLTAGE AND CYCLES AVAILABLE 
ALTERNATORS 3 ph. 25 cy. MOTORS 


10 K.W. Gen, Elect. 1 Ph. 60 Cy. 220 Volts—1800 R.P.M 


D. C. GENERATORS 


50 K.W. G.E. CL00—Comp. WD. 250 volts 1080 R.P.M. 


. R. Ms 440 
MOTOR GENERATOR SETS 750 220/440 


Gen.-Elect—100 KW. 2 brg. 125 volts D.C. Comp WD-Int. 
with 220/400 volts. Sq. Cg. Motor. 230 D. C. MOTORS 


300 KW Gen. Elect. Synchronous Converter, 6 Phase, q Make Type Speed 


type HCC form J, 25 7 +4 speed with transformers Sk 180L C Wd.Int. 1150 
for 2300 volts to 230 volts D Northw Comp 


estern 
Crocker Wheele CM 625 


Rebuilt and Sold with a » Staaderd New Guarantee 


‘Put all idle equipment to work. Send your list for prompt action. WRITE OR WIRE YOUR INQUIRIES 


OFFERS 


Gen. Elec, 


November, 1944 


220 te 
Speed 
700 
1700 
625 
500 
1740 
850 
~ 
NEW YORK \. 
3 ph. 60 cy. A.C. MOTORS 
| 
200 Waghese. Sl. Re. Cw 600 220/440 
150 Gen. Elec. Sq. Cgs 1.K. 600 2300 ar 
1150 440 ly 
1150 440 
600 440 
H.P. Make Type Speed Volts 
150 Gen. El 
100 Alisch” = 730440 
75 Elec, Var. BTA 375/750 440 
194 


TURBO UNITS—60 Cy. 


1—15300 KVA Westinghouse Cond. 
i— 6250 KVA General Electric Cond. 
i— 4000 KW General Electric Cond. 


WATER TUBE BOILERS 
\—#50 HP B. & W. 250-Ib.. Stoker 
1—750 


HP Edge 
2—612 HP Stirling Ib., Stokers 
i—600 HP Union 250-Ib., Stoker 


FREQUENCY CHANGERS 


2—12500 KW G. E. 300 
— 5000 K 


VA 300 
3125 KVA West. vy. 730 ‘Rem 
i— 2500 KVA West. 300 
1875 KVA G. E. 2 


i— 5/60 cy. 300 R 
2—560 HP Erie 2— 1250 KVA E. ty. 
200-Ib. i— 1250 KVA G, E. 25/60 cy. 300 R 

200-Ib. i— 750 KVA G. E. 25/60 cy. 300 RP PM 

ge i— 750 KVA G. E. 60/25 cy. 300 RPM 


. C. GENERATORS SYN. CONDENSERS—60 Cy. 
i—5000 KVA West. 5000 V. 720 RPM 
312 Moore Non-Cendensing -_E. 25 cy. 2200 V. 750 RPM 2—1250 KVA G. E. 480 V. 720 RPM 
250 KVA Westinghouse Nen-C. 480 V. 750 R 750 KVA E. 230-460 300 


125 KVA Westinghouse Non-C. K . i— 500 KVA West. 2200 V. 
107 KVA Westinghouse Non-C. 680 . E. . 13200-4000 V. 300 


seneral Electric Non-C. 


TRANSFORMERS—1 Ph. 60 Cy. 


— 94 KVA G. E. 60 cy. 2300 V. 
STEAM ENGINE UNITS—60 Cy. I 48 RW Elec. Mey. 80 cy. 2400 V. 1200 RPM KVA Pitts, 66000-25400 /12700 V. 


1—1067 KVA Nordberg Unifiow 50 KVA G. E. 66000-13200 V. 

SYNCHRONOUS MOTORS 10-2300 4000 
2—1250 G. cy. 2200 V. 750 RPM 
E. 25 ey. 13200-4000 V. 300 RPM 0-900 ¥- 
69 oy. 230-460 V. 300 RPM 
E. RPM 
st. 


i— 210 KVA Skinner Unifiow 
i— 150 KVA Skinner Unifiow 
i— 94 KVA Ridgway 4-valve 


60 cy. 440 V. 164 
60 cy y. 2200 V. 600 RPM 
E. 60 ey. 2300 V. 240 RPM (Super) 


oc 


G. 
i— 93.8 KVA Skinner Unifiow G. 
w 
G. 


8 
3000 


D. C. STEAM ENGINE UNITS 
—500 KW Ames Unifiow 250 V. 


E. 22000-11000 V 
VA West. 13200-2300 V. 3 ph. 
VA Pitts. 13200-2300 V. 
G. E. 13200-2300 V. 
G. E. 13200- ev Vv. 
3200-4 Pyranol 


G. E. 1 
A Moloney 11000. 2360 Vv. 
KVA A 400 V. 
100 KVA West. Vv. 
1250 KVA G. E. 6600-5 


VOLTAGE REGULATORS 
MOTOR GEN. SETS—60 Cy. 60 Cycle induction 
6—96 eva 400 A. 2400 V. Gen. Elec. 


KW Allis Chapmere 600 V. DC 1—72 


nN 
< 


INDUCTION MOTORS—60 Cy. 


. E. slip ring 2300 V. pt RPM 
. Hip ring 6600 V. 253 RPM 
. slip ring 6600 V. 333 RPM 
. $q. cage 2300 V. soft RPM 
. 8q. cage 440 V. 900 RPM 
. slip ring 3800 V. 1800 RPM 


cage 
$q. . 1200 RPM 
slip ring 2300 V. 720 RPM 


<< 
>> 


33 


Skinner Uniflow 125 V 

w pieowey 4-valve 125/250 V. 
dgway 4-valve 250 V. 3-wire 
i—100 KW 4-valve 250 V. 3-wire 


N 
z 
< 


TT 


OIL & GAS ENGINE UNITS—60 Cy. 


—625 HP Campbell, 24 20 V. gen. 
—6i0 HP compos 
—600 HP Wes , 480 V. 

—520 HP Busch 2400 gen. 
—375 HP Worthington, 240 V. gen. 
—360 HP Anderson, 2300 V. -.. 
—360 HP Fair.-Morse, 

—300 HP Worthington, 2300 v. 


—175 HP Sterlin 
}—160 HP Coop.- 
—145 HP Superior, 220 V. gen. 


Vv 
g—28 KVA 100 A. 2400 V. Gen. Elec. 


OIL CIRCUIT BREAKERS 
I— 400 A. 73 KV G. E. FK036 Outdoor 
400 A. 73 KV G. E. FHKO: door 


10 KW Westinghouse 600 V. 
75 KW General Electric 1d Vv. DC 
75 KW Westinghouse 250 V. DC 


ROTARIES—60 Cy. 


2—2600 KW General Electric 250 V. 
2—2500 KW Westinghouse 250 V. 
2—1700 KW General Electric 250 V. 


SURFACE CONDENSERS 


—20,000 sq. ft. Worthingten 
—12,000 sq. ft. Worthington 
5,000 sq. ft. Westinghouse 
— 4,100 sq. ft. Ross 


Electric 600 V. 
i— 750 KW Westinghouse 2087279 Vv. 
i— 500 KW General Electric 250 V. 
i— 500 KW General Electric 600 V. 


PARTIAL LIST—WE HAVE ALL CLASSES OF POWER EQUIPMENT 


Brew. Wourman & Co.. Inc. 


50 CHURCH STREET, NEW YORK CITY 7, NEW YORK 


TURBO-GENERATORS 
A FEW OF THE COMPLETE UNITS NOW IN OUR STOCK 


1—6250—KVA. G.E. 3/60/2300V. 200+ 
1—3125—KVA GE 3/60/2300V. 200+ 
2—1875—KVA GE 3/60/2300V, 200+ 
}—1000—EW, DC, West. 3/60/250; 135/200 


1—1563—KVA. G.E. Non-Cond. 


1—$37—EVA GE Automatic Extraction 
3/60/2300 V. 200 lbs. 


2—937—KVA Allis-Chal. 3/60/2300:200+ 
1—250—KVA GE. Non-Cond. 3/60/480 


' Also Any Capacity or Type Desired. 


WILMS, WEAVER & COMPANY 


PENOBSCOT BLDG. DETROIT 26, MICHIGAN 


POWER © November, 


J i— 4000 KVA Allis Chalmers Cond. 
i— 3125 KVA General Electric Cond. 
i— 3125 KVA Cond. 
i— 3125 KVA General Electric Extrac. 
i— 1563 KVA General Electric Cond. 
i— 1563 KVA Westinghouse Extrac. 
i— 1 KVA Generali Electric Cond. 
jun 
33 KVA G. E. 2mD-2300/4000 Y V. 
ee A Packard 23000-440 V. 
\—400 K Rid 4-valve 275 V 
ul W Ridgway 4-vaive ° 
1—350 KW Ridgway 4-valve 250 V. 
p i—250 KW Ames Uniflow 250 V. i—1500 HP G 
} i—1000 HP G 
i— 600 HP G 
2— 400 HP G 
2— 300 HP G 
2— 250 HP G 
i—t5| 
1—1000 
i—1000 K 
| 
gen. ? 
en. 
i— 800 A. KV G. E. FHKOI36 Outdoor 
6— 400 A. KV G. E. FHKO136 Outdoor 
4— 400 A. ES KV Condit D-16-A Outdoor 
2—1000 A. KV Kelman CB76 Outdoor 
i—1500 KW Westinghouse 250 V. 2— 400 A. G. E. FHKO136 Outdoor 
2—1000 KW Westinghouse 250 V. 1—2000 A. KV West. E6 Indoor 8 
1 i—1500 A. KV West. E6 Indoor 
i 2—1500 KV G. E. FKI2 indoor 
6—1200 A. KV Condit.D-12 Indoor 
2—1000 A. IS KV Condit D-12 Indoor 3 
| 
10 
i 
i 
i 
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ACTUAL PHOTOGRAPH 


GENERATOR UNIT 


AVAILABLE 
IMMEDIATE 
DELIVERY 


3125 KVA— 2500 KW 80% 
P.F. General Electric, 3 
phase, 60 cycle, 2300 volt, 
3600 RPM condensing tur- 
bine-generator unit, 180- 
206# 500° T.T., 
equipped with surface con- 
denser, panels and _ instru- 
ments, 


Excellent condition—a com- 
plete installation. 


560 KVA G.E 


‘000 KW Westinghouse, 


TURBINE-GENERATOR 


UNITS 
3 phase, 60 cycle 


1875 KVA G.E. condensing 175- | 
200 lb. pressure, 500° T.T. | 
RPM 


6600 volts, 3600 
complete with condenser. 

.E. non-condensing, 
175-200 Ib. pressure, 15 Ib. 
back pressure, 480 volts. 


3600 RPM, complete with | 


switchboard. 


625 KVA G.E. condensing 200 


lb. pressure, 2300 volts, 
3600 RPM complete with 
condenser and auxiliaries. 
KVA G.E. condensing 150- 
200 Ib. pressure, 100° SH, 
2300 volts, 3600 RPM 
complete with surface con- 
denser and auxiliaries. 

KVA Allis-Chalmers-Terry 
non-condensing, 125-140 lbs. 
pressure, 0 to 10 Ibs. gauge 
back, 240 volts, 3600 RPM 


complete direct connected | 
shaft exciter and rheostats. | 


ENGINE-GENERATOR 
UNITS 


Direct Current 


250 
volts, 514 RPM generator 
direct connected through 


reduction gear to West- | 
tur- | 


inghouse condensing 
bine, 150-200 Ib. pressure, 
equipped surface condenser. 
0 KW Crocker-Wheeler, 250 
volts, 300 RPM generator 
direct connected to a 14” 
x 18” 4 cylinder Ames 
vertical Unaflow non-con- 
densing engine, 150-175 Ib. 
Pressure, 5 lb. back pres-. 


Sure, complete with switch- 
board. 


ATIONAL BANK 
CLEVELAND, OHIO 


KW GE. 250 volt, 175 
RPM generator direct con- 
nected to a 28” x 28” Skin- 
ner Universal Unaflow non- 
condensing engine. 

KW, 125 volt, 250 RPM 
generator direct connected 
to 18” x 16” Elliott engine, 
100 pressure, 10 
back pressure, complete 
with switchboard. 

KW 125 volt, 1800 RPM 
Westinghouse direct cur- 
rent non-condensing tur- 
bine-generator unit. 

KW, 125 volt, 2400 RPM 
Allis Chalmers-Terry non- 
cond. turbine-gen. unit. 
KW (3) Crocker-Wheeler, 
125 volt, 410 RPM gen- 
erators each direct con- 
nected to an American 
Blower vertical engine. 


ENGINE-GENERATOR 
UNITS 


3 phase, 60 cycle 
Alternating Current 


500 KVA (2) 
440 volts, 
erators each direct con- 
nected to Sk:nner Unaflow 
non-condensing engine, 135 
to 150 ibs. steam pressure, 
5 lb. back pressure. 

KVA G.E. 2300 volts, 150 
RPM generator direct con- 
nected to a Chuse cross 
compound 4-valve non-re- 
leasing Corliss engine. 

KVA (2) General Electric, 
2300 volts  reconnectable 
for either 550/480 or 240 
volts, 200 RPM generators 
each direct connected to 
Skinner automatic engine. 
KVA Elliot 4000 2300/550 
or 240 volts, 180 RPM 
generator direct connected 
to a 17” x 24” Elliott 


Westinghouse, 


| 


164 RPM gen- | 


Unaflow non-condensing en- 
gine, 175 lb. pressure, 6 
lb. back pressure. 

250 KVA Westinghouse, 2300 
or 480 volts, 200 RPM 
generator direct connected 
Nordberg Unaflow engine. 

150 KVA Allis 240 volt, 225 
RPM generator direct con- 
nected Skinner Universal 
Unaflow engine. 


MOTORS 


—3 phase, 60 cycle 
500 HP Westinghouse 2200 
volt, 1750 RPM squirrel 
cage induction. 
125 HP 80% P.F. Elec. Mchy. 
440 volts, 400 RPM syn- 
chronous. 
HP G.E. 220 volts, 90C 
RPM squirrel cage induc- 
tion complete with start- 
ing compensator. 
HP G.E. type I, form M, 
2200 voits, 1200 RPM slip 
ring 


60 


50 


SYN. MOTORS 


3 phase, 25 cycle 

HP G.E. 2300 volts, 300 
RPM. 

HP Westgh. 
300 RPM. 


2300 volts, 


MOTOR GENERATOR 
SET 


1500 KW Allis-Chalmers, 600 or 
275 volt direct current 
generator direct connected 
to 2190 HP, 3 phase, 60 
cycle, 4000/6600 volt, 300 
RPM synchronous motor. 


Corporation 


FREQUENCY CHANGER 
SET 


750 KVA Westinghouse, 3 ph., 
60-cy., 2300 v. alternating 
current generator dir. con. 
to 910 HP. 3 rh., 25 cy., 
2300 v., 300 RPM syn. 
motor. 

KVA General Electric, 3 
ph., 60 cy., 2400 v. alter- 
nating current ip sob, 
dir. con. to 1700 HP Fe 
25 cy., 2300 v., 300 

syn. motor. 


SPECIAL OFFERINGS 


9375 KVA Westinghouse, 3 
phase, 60 cycle, 2300 volt, 
1200 RPM alternating cur- 
rent generator. 

1250 KVA G.E. 3 phase, 60 
cycle, 2300/550/440 volts, 
300 RPM alternating cur- 
rent generator. 

500 KVA G.E. 3 phase, 
cycle, 2300 volt, 450 RPM 
belted generator. 

350 GPM, 720’ head, 5 stage 

Allis-Chalmers centrifugal 

pump direct connected to 

125 HP, 3 phase, 60 cycle, 

2200 volt, 1750 RPM 

motor. 

x 48’ Nordberg Corliss 
belted type engine, 150 to 

175 lb. pressure, 100 RPM. 

Ingersoll-Rand steam driven air 
compressor, high pressure 
cylinders 16” x 20”, air 
cylinders 25” x 15” x 20”, 
100 lbs. air pressure. 


22” 


BOILERS 


3—410 HP Wickes horizontal 
cross drum box header 
type, water tube boilers, 
complete with stokers and 
automatic fuel conveyors. 


OR PHONE 
LONG DISTANCE 422 


G SEARCHLIGHT SECTION 
I 
| | 
125 | 
| | a 
75 
| 75 | 
| } 
375 = 
| 
| 
62.5 | 
| 
| 
| 
| 1700 
910 
| 
i | | 
| 3 
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G) SEARCHLIGHT SECTION @ 


Wagner ''Certified Rebuilt" Electrical Apparatus 


QUICK SHIPMENT—Partial Listings—Send for Complete Catalog! 


3 Phase—60 Cycles—220 or 440 burke 


SQUIRREL CAGE MOTORS 
3 Phase—60 Cycles—220 or 440 Volts 


1436-38 W. RANDOLPH STREET 


SLIP RING MOTORS—Cont. 


zen. Elec. 3 bre. 


Al. Ch. Nb. 2200 v. 
Allis Ch. 
Gen. Elec. 


Gen. Flee. Gen. E lec. 


Allis Ch. 2200 v. 


Gen. Elec. 
Fair. Morse b.b. 
Whase 


Fair. “Morse b.b. 


Aliis Cc 
Whee. 


Wagner 


SYNCHRONOUS MOTORS 


Ty Volts Speed 
i 900 


220/440 


wri 220/440 600 
SPF 220/440 600 


GENERATORS 


Gea. Ee. 60 CYCLE A. C. 
Fair bb. Mfr. Volts 
Allis Ch. AN Whse. 240/480 

Gen. Elec. 


2: Whse. 
SLIP RING MOTORS Cr. Wheeler 240/480 
Gen, Elec. 240/486 
Gen. Flee. 240/480 
240/480 


D. C. GENERATORS 


Type Volts 


Elec. 
Cr. Wheeler 


D. C. MOTORS 


Mfr. 


Gen. Elec. 

Northwn. 

Whzre. 

National 

dynamom. 
se. SK120 
Gen. Elec, sC 

Ro! elevator 
Whse. enciosed SK 


Gen, Elec. DLC 
Yair. Morse TR 
Whee. SK 


M-G SETS 


100 KW Gen. Elec. 3 brg. unit, type RC gen. 
DC 125V. coupled to 150 HP I-K sq. cage 
motor 3-60-2300/4000 V.—1200 RPM. 


3—20 KVA Louis Allis b.b. rotary converters 
DU 230 V. to AC 3 ph. 60 cyele 220 \. 

15 KW Allis Ch. DC 
HP motor 3-60-220/440 


250 V. gen. coupled to 25 
V.—3 bre. unit. 


Mir. s ALSO IN STOCK...25 CYCLE & 
Gk PHASE MOTORS . . . OIL SWITCHES... . 
Hurke 22: PUMPS . . . BLOWERS & FANS. . . SPEED 
Gen. Flee. 

E. 2200 v. 


CENTRIFUGAL PUMPS 


14"" Foster Wheeler, 5000 ft. 
10°' Weinman, 2500 gpm @ 

Alberger, 2000 gpm 80 tt 

6"" Platt, 1000 gpm @ 230 ft 


Triumph REDUCERS 


WAGNER COMPANY 


_ CHICAGO 


POWER PLANT EQUIPMENT 


Special Offerings | 
500 K. W. 


General Electric Turbo-Generator Extraction Type, condensing—125 volts 
D.C. Complete with surface condenser, pumps, accessories and switchboard. 
Can be seen in operation 


Condition practically equal to new 


6700 CFM 


General Electric Centrifugal Compressor 22# guage discharge pressure. 
Driven by 675 H.P.G.E. Turbine. Condensing type. Will develop 10,000 
CFM by installing new first stage nozzles. Complete with surface condenser, 
expansion joints, butterfly valve and atmospheric relief valve. 


Condition excellent. 


4100 Sq. Ft. 


C. H. Wheeler, 2 Pass Surface Condenser complete with pumps. 
excellent. 


Condition 


Write or wire for additional data and prints. 


A. LEE ELLIS CO., U. S$. Mchy. Bldg., Boston, Mass. 


The Buyer Must Be Satisfied—Always 


POWER PLANT 


3—200 H.P. Brady Scotch Type, Hori- 
zontal, Self Contained, A.S.ME. 
Code, 125 lb. Boilers, arranged for 
coal firing. complete with regular 
steam trimmings, steel flue, Coch- 
rane Open Type Heater, Boiler 
Feed Pumps, CO2 Recording Equip- 
ment, Damper Regulator and com- 
plete Schutte Koerting Oil Fuel 
System, disconnected. 

1—S0 K.W. Westinghouse 125 vo. D.C. 
Generator, 400 amps., 100 R.P.M. 
to 14” x 30” Wetherill Corliss Ex- 
gine. 

1—75 K.W. Westinghouse 125 vo. D.C. 
Generator, 600 amps., 100 R.P.M. to 
16” x 30” Wetherill Corliss Engine. 

1—100 K.W. Westinghouse 125 vo 
D.C. Generator, 800 amps. 100 : 
R.P.M. to 18” x 30” Wetherill Cor 
liss Engine. 


All in fine condition, 
ready for prompt shipment. 


DELTA EQUIPMENT CO. 
148 N. 3rd St. _—Philla. 6, Po. 


POWER @ November 1944 


| 
100 I-M 450 
100 G.E, 2200 v. I-M 720 250 Northern 250 360 
75 Gen. Elec. MT356 900 100 Gen. Elec. DLC 250 700 
Qua. HP Mfr. Type Speed 75 G.E. 2200 v. I-E13 1800 55 Buliock ped. 250 900 
250 GE ; L-K 900 75 Gen. Flee. MT558 600 50 Gen. Elec. CL 125 875 
Gen Lk 1200 75 Gen. Elec. 2200v. I-M 900 25 Gen. Elec. DLC 125 900 
te 150 Gen. Elec. 2200 v I-K 1800 65 P & H b.b. int. CA16 900 25 Gen. Elec. CD103 125 1150 F 
135 —— oe 1800 60 Whse. 2200 v. CW657 1800 20 fF RC 230 1150 
4 60 Gen. Elec M-505 1200 16 ccD 125 415 
125 Whse. b.b. 2200 v. C877 1¢ 1800 30 MT536 1200 sd : 
100 ~— Allis Ch. AN 1800 30 ARY 900 
100 Whse. 720 30 ANY 720 
33 I-M 600 
75 Ideal A. 12C0 40 Gen. Elee 1300 HP. Type Volts Speed 
50 Allts Ch. AN 900 40 «GE. 2200 v. MT332 1200 100 230 53 
50 Gen. Elec. KT336 1200 40 Howell SR 3600 100 230 1706 
50 den. Elec. I-K 900 40 MT546 514 75 230 450 i 
Ch. 40 HV-M12C 60 230 60 
50 G.E. 2 phase 1-Q 12€0 40 Cw 900 50 230 800 : 
40 Whe. CX 600 35 HV-12B 1800 40 230 750 : 
1300 300 HW404 1800 35 230 500/1000 
40 Wagner 19TRM 1200 30 Allis Ch ANY 900 30 250 S00 /2000 
40 Gen, Elec. KT336 9c 30 Whee. Cw 1200 30 230 975 ; 
40 Allis Ch. AR420 900 25  G.E. 2200 v I-M 1200 25 230 1700 
40 Howcll b.b. NO564 900 25 MT322 1200 25 230 725 
40 Gen. Elec. KT342 720 on . ANY 900 25 230 600 : 
30 Allis Ch, AN 1200 = Ww 1200 20 230 5009/1500 : 
Allis Ch. AN 900 
30 Gen. Elee. KT 336 720 
rhse. 3S8567C 200 
30 ~=Gen. Elec. K505 600 wer. 
30 Whe, b.b. New C8405 1300 250 1 bre 
30 s Ch. N 720 7 ‘ : 
25 Allis Ch AN 900 160 “tis Ch. H 
25 i 
25 
25 peed 3 
25 200 
600 
600 H 
600 
900 
1200 : 
Qua. HP H 
1 400 
l 300 
300 
150 
1 150 | ; 
1 100 
3 
: 
H 
| 
| | 
i 
= 
| 
i 
i 
if 
H 
342 


G@ SEARCHLIGHT SECTION @ 


REBUILT POWER EQUIPMENT TO SHIP! 
SLIPRING MOTORS—3 PH., 60 C 250 «~G.E 11 
= y- Cw, 500-12 

H.P. Make Volts R.P.M. Type} 250 GE. MOTOR GENERATOR SETS 

5 GE. 440 1200 - 200/250 GE. 220/440/2200 720 Pi 250 Volts Compound Wound, D. C.—3 Ph., 
I-K 
20 Westg 220 1735 Cw 00 G.F. . 220/440/2200 900 i-K cy. Motors 
50 220/440 1160/  ©M-7 1400 West. 2200/220/440 500 CS KW Make RPM AC volts 
360 West 6 1500 2 Crocker Wheeler 1750 220/440 
36( 440 «114 GE. 22007220/440 2 
00 30 Chandeys'n 220/440 2000 GE. 2200/290/440 Westinghouse 1150 220/440 
Allin Chal. 3500/ West. 4000723000 5 Allis Chalmers 1150 220/440 
4 Allis Chat, 40 900 4 7% Allis Chalmers 1150 220/440 
r+ ‘ 3.E. 0 1200 I-M 10 General Electric 1150 22 
14 0/440 
75 West. 220/440/2200 580/290 CW 
150 /2s 15 Westinghouse 1150 220/440 
West. 0/44 R VARIABL 

415 150/75 West 22044072200 580/290 Cw 230 VOLT 1180 50/4407 

2200 CW VOLT D.c. 25 Westinghouse 1150 —-220/440/550 

est 2300 499 CW H.P. M 35 G.E. 1150 220/44 

1390 West 220/440 490 CW ox 35 Westinghouse 850 220/440 

260 Burke 440 600 EMV-65 500/1000 = Wen 
eed 300 3.E 440 900 3a; nag 300/1000 1M4T é est. 900 220/440 syn. 

575 ( 79 stg. 
515 400 Weatg. 3 Jantz-Liest 650/1950 BI-DC 1-100 kw. 125 DO West, Gen. with 2800 ¥, 3 ph. 
bs 400 Westg. 39 435 CW-1214 Q oth 500/1000 10 cy. 1200 rpm. West. Motor including starting 
630 1500 Weste. 2200 435 Cw 3% | geal equipment and DC switchboard, 
est. 400/1600 SA 1—200 kw. West. 600 v. DC 900 rpm. G - 
3% Westg. 850/1700 rect driven through common shaft 
ALTERNATING CURRENT MOTORS | 2% Reliance 300/180 21 
2000 
” 3 ph. 60 cy. Woe. 450/900, 80L. 
1700 H.P. Make Volts R.P.M, Type estg. 1135/2003 A.C. GENERATORS 
25 2! West. 220/440/550 1200 CS 4% West. 00/1600 62144 KW W 
6 f y estg. 3 ph. 60 cy. 
440/880 1200 C8 West: 139/080 SA g. 3 ph. 60 cy. 240/440/2300 v. 1200 
1300 30 G.E. 440 1800 KT 10 GE 125 KVA New American Electric 480 v. 720 
850 30 Line. Elee. 220 600 10 est. 00/1600 SA oe 
30 Duquesne 440 600 15 Louis Allis 1150/1750 NA 125 KVA West., 220/220/440 v. 3 ph., 60 oy., 327 
30 Triumph 220 TR-138 4 Reliance 500/180 ‘ 
30 Allis Chat. 220/440 1200 14 ba 850 /1700 SK-90 250 KW Al. Ch., 480 v., 150 rmp. 3 ph. 
35 ‘Lincoln 220 720 20 West 90071800 
40 Howell 220 900 20 G.E. 270/540 
40 Line. Elec. 220 900 0 Westg. 750/1500 SK- " 
40s West. 440 900 26 150/125 SK SPEED REDUCERS 
40 G.E. 220/440 900 KF 35 1—36 HP Cleveland Model 150, size 900 AT, ratio 
40 «GE 220/440 1160 K 50 GE. 600/1200 43:1. 
40 Duquesne 220/440 850 75 West 475/950 SK-180 1—40 TIP W. A, Jones 480 rpm. ratio 9.143:1. 
02 40 GE. * 440 1800 KT-527-4 75 West 400/650 SK-181 ; 50 —4 W. A. Jones 575 rpm. ratio 9.143:1. 
, Fair Morse 23 3—50 I i 
50/50 West” 2200 Bement Yond double reduction, 
2 570 —50/15 Nile > 
30 Wh. 1200 Syn. No. KVA Pri. Sec. Make rpm ratio 10:1. 
uesni 
#. Allis 440 i 2 $600 410/220 GE W. A. Jones 875 rpm. ratio 9,143:1, 
West. 440 1120 é GE. 5 HP Niles Double Reduction 350 rpm. ratio 
50. Allis Chal. 2200 ™ ai 110/220. Weat. 1100 HP W. A. Jones 1150 rpm. ratio 9.148:1. 
440 800/640 32 713 2200 GE. HP Niles double reduction 550 rpm, ratio 
Louls Allis 220/440 1770  505Y 10 West. 1125" HP Niles double reduction 600 rpm, ratio 
= Adjusto speed—splash proof—ball bearing 2 15 400 /30000 /50000 +.B. 10:1. 
75 West. 2220/220/440 720 cs 1 2300" American HP Nuttal, single reduction, ratio 1.6:1 450 
5 est. 1200 Syn. 3 2: rest 
100 Chal. 220 1750 $ 200 West 1—150 “HP Nuttal, single reduction, ratio 1.6:1. 
Allts Chal. 220 600 3 6600 575/140/220 Niles double reduction 720 rpm, ratio 
j 125 West. 2300 1—175 HP Jones 1750 rpm, ratio 9.143:1. 
4 oS 450 I 6 73 2200/4000 220/110 West. 2—180 HP Cleveland size 1000 AT ratio 9-2/5:1. 
3.E. 220/550 400 I ‘$B 440 205 West. 2—200 HP Niles a Pond double reduction, 
. 150 New Amer. 480 720 Syn. 1 75 2200 220 est. 860 rpm, ratio 10:1 
420/440 6 75 2200 320/440 wane 1—225 HP Nuttal, ratio 1.6 
150 a. ond 1800 2—300 HP Niles Bement Pond double reduction. 
GE 220/550 450 INDUSTRIAL TRUCK 1300 HE Nuttal, ratio 1.6 
150 2200/20/40 450/243 1—Baker Tow Truck with batteries, Pond double redustion, 1750 
on Losye. 1 400 Nuttal, ratio 1.6:1. 

10 600 1-12 HOIST Large Stock—CIRCUIT BREAKERS—METERS 

220074407450 a6 I-12 1—3_ ton Westinghouse Hoist with Westinghouse DC 

(Complete with Niles Speed 180/720 10:1) - 
175 3.E. 2200 FORMERS—POTHEADS—RELAYS — ME- 
200 Wests. 1700 CS CLARK CONTROLLER TERS — SAFETY SWITCHES — DISCON- 

209 —25 Clark Vari-tin t 
for 200 GE v. DC .reversing, used NECT SWITCHES — U-RE-LITES — PUL- 
“a ‘ “12 also be used non-reversing. LEYS—REACTORS. 
WRITE, WIR 
ch . E OR PHONE YOUR ELECTRICAL REQUIREMENTS—SEND FOR STOCK LIST. 
“4 LIST YOUR IDLE EQUIPMENT WITH US. 
PITTSBURGH 6, P 
A 
En- ? 
equipment. Steam, Diesel, | COMPLETE POWER PLANT 
ine. engines, turbines, gen- 
or used. = 
= othe i : 750 KW General Electric Turbo Gen- 
a MACHINERY COMPANY H 2—150 H.P. H erator, 3/60/480, direct connected Cur- 
; Jackson, Miss. = A.C. GENERATOR SETS tis Turbine, two 500 HP Sterling 
ee water tube boilers, stokers, coal han- 
DIRECT CONNECTED TO i dling equipment, superheaters, econe- 
: mizers, soot blower 
P FOR SALE — PULVERIZERS MODEL "E" BUCKEYES 
. a : ant housed in buildings y in- 
per hour th 50-H.P. 
ie) F.T. G.E. Motors 440 ificati 
a -volt 60 cycle Specifications on request 
95% New $3,750.00 each. ROBERT SCHOONMAKER_ 
Pa. . BEVIS MACHINERY COMPANY Port Washington. Long Island. N.Y. MORSE BROS. MACHINERY CO. 
— S. Santa Fe Ave. Los Angeles 13 Cal, jone Roslyn 1220 P. O. Box 1708 Denver 1, Colorado 
944 
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LARGEST STOCK GUARANTEED EQUIPMENT 


MOTOR GENERATOR SETS 


wre 


Make 


Wtg. 
GB, 
G.F. 
Wtg. 
Wtg. 
Ideal 


Volts AC Volts 
Syn. 3/60/2300 
Syn. 3/60°4100 
Syn. 3/60/4150 
Syn. 3/60/2300 
Ind. 3/60/4100 
Syn. 3/60/440 
Syn. 3/60/2200 
Syn 3/60/2200 
Ind. 3/60/2200 
Syn. 3/60/2300 


cy., 


RPM, 


1400 HP General Electric type ATI-24-1250M-300, form 
460 volt, 300 RPM, 
synchronous motor with amort. wdg. 

eral Electric type ATI-10-1250M-300, ph 
1570 amps., 


40 KW Howell, 


FREQUENCY CHANGERS 


1570 amps., 1250 KVA, 


1250 KVA, 


Cc, 60 
0.9 P.F. 50° 
; dir./conn. to 1000 KW Gen- 
25 460 volts, 300 
generator with 
amort. wdg., with 33 KW G.E. 125 seit , & connected exciter. 
(This is a three brg. unit suitable for operation from either end.) 
SR-5454, 3 phase, 60 cycle, 440 volt to 40 HP 3 
phase, 25 cycle, 40 volt, SC-443, .8 p.f., 750 GM, 4-brg. set. 


TRANSFORMERS 


No. KVA Make Type Pri. 
3 ph., G.E. 3 
oh. Auto. HT +4000Y 
ph. 25 cy.HT 9000 
Darling 
Auto H. 182 10 
West. 8S 3810 
West. SK 3810 
Kuhiman 
3 ph. 210/220/230 
Ft. W. A. 1050/2100 2 


Syn 3/60/440 
Ind. 3/60/440 
Ind. 3/60/2200 
Ind. 3 60/2200 
Ind 3/60/440 
Syn. 3/60/220 
Ind. 3/60/2200 
Ind. 3 66/440 
Ind 3/60 220 
3°60 220 
Ind 3/60, 220 
GE Balancer set 
Gk Ind 3/60/5440 
Jen. 23 Palancer set 
Roth 125 Balancer set 
GE 3/60 220 
Lineein 160/220 
Lipeoin 160 220 
Ind. 3 60 220 
Ind 360/220 
Ind. 1/60/110/220 
Ind 3/60 220 
2 KVA 1/60/110 
Ind. 3°60/440 
220 D.C 
Variable voltage 
Ind 160 
Ine 1 60 125 
liv! 

1 60 220 

v. doe 


Ideal 


Ind 
Ind. 
Ind 


Wotton 
Lineoln 
Roth 

El Sp. 

Holtz. 
Rob. M. 115 
Ge 110 
Robbins 125 
Roch 120 


80 
110 
750 

65 


1 607110 


220 


SLIPRING MOTORS 
3 Phase, 60 ype 


GF 
Allis. Chal. 
Westg. 
Westg. 
Westg 
Allis. Ch 
Gk 
Westg. 


Cr. heeler 
GFE 


Ou. HP Make 
G.E, 
proof cors. 
Fair. Morse 


Westg. 
Allis Chal. 

Westg. 

Fair. Morse 
G.E. 


with 

G.E, 


Fair. Morse 
estg. 


Chal. 


h. 
G.E. 


West. 
G.E. 


SRZ7QB 
IM 


SQUIRREL CAGE MOTORS 


3 Phase, 60 Cycle 


Type Speed 
G.E. 2200 K 
2200 drip- 


Moloney 
HE 1160/2200 
GT. H 1100/2200 


G.F. 

3 ph. UT 2300/3810 
Pitts. HE 2200 
G.E. 

3 ph. HT 
Sorgel 

: ph. SO 
Moloney HF 
Moloney 


6600 
509 


46 AL Ch. 


BOILER 


HP Keeler. reinsurable 200 Ibs. with 
chain grate stoker, can release at 
once. 


3—100 KVA New Moloney. type CL, 
single phase, 60 cycle, 33000 volts 
primary, 480/220 volts secondary, 


2200 


300 


TURBINE 


100 HP Terry steam turbine, 125 Ibs. for 
3 phase, 60 cycle, 240 volt operation, 
3600 RPM, fine condition. 


Have large stock other sizes and speeds, 
Motors, Pumps, Trans- 
formers. NEW factory distributors, 
can furnish many new items from 
stock. 


CHICAGO ELECTRIC CO. 


CANAL 2900 


1320 W. CERMAK RD. 


CHICAGO 8, ILL. 


—— 
— 


70-300 AMP. MOTOR DRIVEN WELDERS 


25 — WESTINGHOUSE PORTABLE 
AVAILABLE FOR IMMEDIATE DELIVERY. ALL USED ON ONE CONSTRUCTION JOB—ONE YEAR OLD. EACH COMPLETE 


WITH 125 FEET OF WELDING CABLE, HOOD AND ELECTRODE HOLDER. 


BOILERS 


1—1010 HP Heine Watertube Getter complete with 
Superheaters, Dahli Oil Burners, all 
valves, pining and fittings 

2—316 HP Heine Watertube ‘Bolters 160 Ibs. pressure. 

2—fi84 HP Edgemoore Waste Heat Boilers 200 Ibs. 
pressure, ASME with superheaters and econ- 
omizers, 

2—140 HP New Westinghouse single retort moving 
grate stokers, complete with hydro feed drives, 
blowers and all accessories. Will operate at 200°, 
of rating. Never installed. 


TURSO-GENERATOR 


6250 KVA Westinghouse Turbo-Generator Set: Tur- 
bine 3600 RPM, 200 Ibs. pressure, 125° Superheat, 
complete with condenser, Pump and Air Washer. 
Generator: 6250 KVA 3 Phase 60 Cycle 2300 Volt 
3600 RPM with turbo exciter and Motor Generator 
Generator Exciter. 


WATER WHEELS and GENERATORS 


Complete with Governors, pumps, . and 
. Each direct-connected to a 
ELECTRIC Generator 800 KVA 
, 600 V. 40 cy. 150 R.P.M. 


SPEED REDUCERS 
6—Jones Herringbone 50 HP. Ratio 93.5 to |. 


TURBO-CENTRIFUGAL PUMPS 


Terry Steam driven Turbine centrifugal pump, type 
GF, turbine 710 H . steam pressure, 60 
ib. back-pressure, 
thru Gear Unit 1000 
Pump 18” x 18”, 
head, 1000 RPM. 


i—Lawrence Machine 3 stage pump 550 GPM, 418’ 
head. With Elliott Turbine, 200 H.P., 2400 RP 
170 Ibs. 12 Ibs. back pressure. 


i—Lawrence Machine 8” Crremtation Pump. 
Lee Turbine, 50 H.P., 2100 RPM, 
initial, 10 Ibs. back pressure. 


i—Lawrence Machine 6” Pump. 
London Steam Turbine, 4 P., 2200 RPM. | 150 
Ibs. initial, 10 Ibs. back Gene 


i—Lawrence Machine 5 stage vane 150 GPM, 635’ 
head. With Lee Turbine, 80 H.P., 2600 RPM, 200 
Ibs. initial, 10 Ibs. back pressure. 


i—Lawrence Machine 5 stage pump 200 GPM, 635’ 
head. With Lee Turbine, 85 H.P., 2650 RPM, 


175 Ibs. initial, 10 Ibs. back pressure. 


000 GPM at 


initial, 


With 
150-250 Ibs. 


STEEL STORAGE BINS 
Sizes up to 35,000 cbft. 


45 HOBART STATIONARY 


CENTRIFUGAL PUMPS 


t!—Lecourtenay 12” Iron Casing Motor Driven Cen- 
triugal Pumps, type !2BT8, 5,000 GPM at 148 
H., Direct connected to G.E. 250 HP. Motor, type 
1E15 form K, 440, 60, 3, 1760 RPM. 
8—Gould Pumps GPM. 30’ H. Direct 
Driven by 5 H.P. A.C. Mot 
1923. Bronze 


Cameron Centrifugal 
fitted, mounted on common sub-base for motor 
drive— 
1—Size 14—700 RPM 4700 GPM 35’ head 60 H.P. 
1—Size 14—720 RPM 5500 GPM 30’ head 75 H.-P. 
I—Size 16—350—RPM 3500 GPM 45’ head 125 H. P. 
All Pumps Tested Hydrostatically for 125 Ibs. 


All Double Suction Volute, rae Valves Attached. 
i—Gould Triplex Pump 5 x 


Purchased. “New 


CONVEYORS AND 


BUCKET ELEVATORS 


MISCELLANEOUS 
Fagewaren HEATER: 5,000 HP. Cochrane opep 
ype. 
OVERHEAD CRANES: One 25 Ton overhead hand& 


operate: 
One 15 Ton “overhead 50’ span traveling crane, electric 
lift; hand travel. 


1944 


POWER @ November, 


See. 
KW DC 
1500 250 2300Y 
1200 280 230 
1000 250 
1000 600 250 
1/122 
1000 275 1/199 
750 275 22 
235 125 3/100 
225 125 10/288 
200 Filiott 125 1 19 
1 7% 
100 220/440 
75 1000) Westg 450 
ae 60 1000 HR = 1 5 220/440 
50 1000 1180 1 3 110/220 
on 850 w 360 H2 212 1 3 115/230 
25 800 cw 507 1K 1200 55/110 
22 14 800 Cw 300 500 cs 1750 11 10/220 
15 800 CW 440 400 600 
es ~ 100) - 
700 ‘ Cs 350 
7% 600 A 1200 = 
5 600 Westg BB 1800 
500) I-E 1800 
500 FT 3600 
450 GLE. AN 347 
400 Wests. 314 
400 Allis Cha 200 West. cs 600 
400 I-M 300 GE. 1K 600 
4 400 GE. 200 200 G.E. 2200 v. 1800 
HP 250 Allis Chal. 3 BR 1800 
350 GE M = 300 cs 3600 
300 MT-410 450 150 Wests Cs 
250 300 Westg. cw 500 I-K 720 
: 250 200 GLE I 150 S50 
cw 130 i558 900 
2 25 cs 
| 
| 
i 
| i 
| i 
| i 
| H 
2—15” HERCULE Cylinde Gate Ty B Water i 
i 
H 
it 
i 
: 
i 
H 
45 BOND ST. + ALGONQUIN 4-3874 »* NEW YORK 12, N.Y. A 
Pp 
344 
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SYNCH. CONVERTERS 


MOTOR GENERATORS 


is available now for i diate purch 


500 KW AL-CH. 250 D.C. 2300/4000 A.C. 1200 RPM 
500 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 
300 KW G.E. 250 D.C. 2300/4000 A.C. 1200 RPM 
30) KW G.E. 600 D.C. 2300/4000 A.C. 1200 RPM 
150 KW WEST. 250 D.C. 2300/4000 A.C. 1200 RPM 


300 KW G.E. SYN. 250 V. 2300/4000 A.C. 12 RPM 
200 KW G. E. IND. 600 V. 2300/4000 A.C. 1200 RPM 
200 KW RW SYN. 250 V. 2300/4000 A.C. 900 RPM 


Each unit listed above is owned by us and 


WALLACE £. KIRK CO. 


Incorporated 


502 Grant Building 


Pittsburgh, Pa. 


BOILERS 


NEW and USED 


All makes & sizes for prompt shipment 
2—400 H.P. B. & W. Stirling Type Boilers 200> 
2—250 H.P. Scotch 125+ 

i—300 H.P. Keeler W. T. 200= 

1—275 K.V.A. Engine Generator Unit 
12—Various sizes Vertical Fire Tube boilers 

Feed Boiler Heaters 


J. F. DAVIS CO. 
122 S. Michigan Ave. CHICAGO 


100 H. P. 
BUCKEYE 


"J""— 600 RPM 
65 KW, A.C. 
1940 


ROBERT SCHOONMAKER 
Port Washington. Long Island. N.Y. 
Phone Roslyn 1220 


CONDENSERS 


2—1150 sq. ft. Worthington Surface 
Condensers, Admiralty tubes; with 
pumps 


PUMPS—Large stock centrifugal—tur- 
bine—piston 


STEAM PUMPS—Duplex-Simplex Recon- 
ditioned and guaranteed 


BOILERS—stacks—Engine Generator 


LOU COHEN & CO. 


1030 N. 6th St. St. Louis 1, Mo. 


1—440 HP Elec. Machinery, 3-69-440V, 900 
RPM, two bear:ng syn. motor 


1—400 HP Westinghouse, type CW, 3 ph. 
60 cy. 440V. 450 RPM slip ring motor 


1—300 HP General Electric, 3 phase, 60 
cycle, 440 volt, 360 RPM, type MT 412 
slip ring motor 


1—275 HP, Allis-Chalmers, 3 phase, 60 


cycle, 440 volt, 1175 RPM slip ring 
motor 


1—200 HP, Allis-Chalmers, 3 phase, 60 
cycle, 440 volt, 1150 RPM slip ring 
motor 

1-150 HP, General Electric, 3-60-440V 
frames 17A 360 RPM slip ring 

1—150 HP Westinghouse, 2 ph, 60 cy, 440V 
frame 1000, CW. 390 RPM slip ring 


1—100 HP General Electric, 3-60-440V, 495 
RPM, MT 562 slip ring 


2—100 HP General Electric, type I, form 
K, 3-60-220V 575 RPM 


2—800 HP, 3 PH, 60 CY, 6600 V 
Westinghouse, type CW, slip 
ring 507 RPM mill type motors 
with liquid slip regulators. 


1—150 HP DC Westinghouse 
type SK, frame 666.3, 600 V. 
360/720 RPM ped. type mill 
motor, #4798360. 


1—100 HP Westinghouse, type CCL, 3 ph. 
60 cy, 2200V, 1750 RPM, Squirrel Cage 


1—100 HP Allis-Chalmers, type ANY, 3 ph. 
60 cy, 220V, 580 RPM slip ring 

1—100 HP General Electric, 3 ph, 60 cy. 
4000V, 720 RPM syn., type TS with di- 
tect connected exciter 

2—100 HP Crocker Wheeler, size 2AQ, 3 
ph, 60 cy, 440V, 385 RPM slip ring 

1—100 HP Westinghouse, type CS, 3 ph, 
60 cy, 440V, 1750 RPM sq. aca 

1—75 HP, General Electric, 3 phas 
cycle, 440 volt, 450 RPM, type I, _ os 
M, slip ring motor 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 440V, 
450 RPM slip ring 

1—75 HP Fairbanks-Morse, type H, frame 
165C, 3 ph, 60 cy, 550V, 900 RPM 
Squirrel Cage 

1—75 HP Lincoln, type IQ, 2 ph, 60 cy, 
440V, 600 RPM Squirrel Cage 

1—75 HP Allis-Chalmers, 3 ph, 60 cy, 
440V, 600 RPM slip ring 

2—-75 HP, Fairbanks-Morse, 3 phase, 60 
cycle, 2200 volt, 1800 RPM, slip ring 
motors 

1—60 HP Lincoln 3-60-220V frame IXM, 
Sq. Cage, 900 RPM 

1—60 HP General Electric, 3-60-440V, 720 
RPM, type I, form K 

1—60 HP General Electric, 3-60-440V, 1750 
RPM, type I slip ring 

1—60 HP, General Electric, 3 phase, 60 
cycle, 440 volt, 600 RPM, type MT 556 
slip ring motor 

1—50 HP General Electric 3-60-220V, 1150 
RPM, type I, slip ring 


2—G.E. factory built syn. M-G 
sets 230 KW, 125 V, 600 RPM 
generator driven by 335 HP, 
4600 V syn. motor complete 
with starting equipment and 
panels. 


1—S0. HP Triumph 3-60-440V, type C12, 
1150 RPM, slip ring, rotor & stator re- 
wound 


1—S0 HP General Electric, 3-60-440V, 900 
RPM, type I-M, slip ring 


1—S0 HP General Electric, 3-60-440V, 720 
RPM, type IK, Sq. Cage 


2—50 HP Allis-Chalmers, 3-60-440V. 690 
RPM slip ring 


1--50 KW, Allis-Chalmers, tactory-built, 3 
bearing M-G set, 125 volt DC, driven by 
75 HP, 3 phase, 60 cycle, 220 volt, 1165 
RPM motor 


1—-50 HP General Electric 3-60-440V, 690 
RPM, MTS 46, slip ring 


1—S0 HP Ideal 3-60-440V, 580 RPM, type 
AV, slip ring 


1—-50 HP Wagner 3-60-440V, 495 RPM, type 
BM, Sq. Cage 


1—50 HP Allis-Chalmers. 3-60-440V, 490 
RPM, Sq. Cage 


1—50 HP General Electric 3-60-440V, 490 
RPM, type I-M, slip ring 


1—50 HP Westinghouse CS 2-60-440V, 420 
RPM, Sq. Cage 


1—50 HP Allis-Chalmers, 3 ph, 60 cy. 
550V, 860 RPM Sq. Cage 


i1—50 HP General Electric, type I-M,3 ph, 
60 cy, 440V, 720 RPM slip ring 


1—45 KVA Fairbanks-Morse, 3 ph, 60 cy, 
220V, 1200 RPM alternator 


2—30 HP Fairbanks-Morse, 3 ph, 60 cy, 
220V, 3600 RPM, type HO, frame 12B 
ball bearing 


2—drag generators, 15 KW. 
Westinghouse, SK111, 125 V. 
450/1800 RPM gear head, ratio 
10 to 1, used a few months. 


2—175 HP, 230V, DC Westinghouse, type 
SK, 150 to 550 RPM 


1—100 HP General Electric, type CD, fr. 
123, 230V, 1200 RPM 


1—60 HP Westinghouse, type SKI40L, 115V, 
1150 RPM vertical 


1—50 HP Westinghouse SK200, 230V, 
250/900 RPM 


2-40 HP, G. E., 3 ph, 60 cy, 440V, 435 
RPM, type 1-13A 
25 CYCLE MOTORS 


1—50 HP Westinghouse 3-25 cy-440V, 720 
RPM, type MS, Sq. Cage 


1—50 HP General Electric, 3-25 cy-440V, 
700 RPM, type I-M, slip ring 


1—40 HP Westinghouse 3-25 oe. 730 
RPM, type CI, frame 753A slip ring 
crane 


1—35 HP Allis-Chalmers 3-25 cy-440V, 720 
RPM, slip ring 


1—30 HP Westinghouse 3-25 cy-440V, 720 
RPM, CS, Sq. Cage 


The Wente Electric Co. 


Hamilton, Ohio 
REBUILT MOTORS & GENERATORS SINCE 1906 
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Prices on Application 


Rebuilt Motors 
3 PHASE, 60 Cycle, 220/440 Volts 


Make 
Fairbanks Morse 
Crocker Wheeler 
Crocker Wheeler 
Star 


Make 


General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Electric 
General Flectric 
General Electric 
Westinghouse 
General Electric 
General Electric 
General Electric 
General Electric 
Burke 

General Flectric 
Westinghouse 
General Electric 
Westinghouse 

Hance 

Westinghouse 


Century 

General Electric 
Lincoln 
Fairbanks Morse 
General Electric 
Wagner 
Westinghouse 

8. 

Fairbanks Morse 
Master 


KT954 
14VBP 
ccL 
FRB 


PA 


If You Use 


SLIPRING MOTORS 
60 Cysto—3 Phase—220. Volts 


Westing 
General Electric 
General E!ectric 
Allis Chalmers 
General Electric 
General Electric 
Westinghouse 
Westinghouse 
West 


General Electric 
Sachsenwerk 
General Electric 
10 General Electric 
* Ball bearing. ** Sealed sleeve bearing. 
MOTORS 


25 evcle—3 phase—2200 volts 


Westinghouse 100 H.P., General Electric, type KT558, 750 rpm, 


= 

25-CYCLE 

Genera! Electric’ $24 1800 serial number 5227257, ball bearing. 

General Electric ‘33 100 H.P., Allis Chalmers, type AR, ball bearing, 
General Electric 1500 rpm. serial number 42209K426N-1-1. 

Burke 150 H.P., General Electric, ball 


bearing, type 
Lincoln D-41 1800 KT557Y, 1500 rpm, serial number 5269756. 
Westinghouse y write for our MOTOR GENERATOR SETS 
General Electric 1—125 KW Ridgeway 250 V. DC. 1200 RPM Motor 


Armor 3/440/60/1200 Complete. 
General Electric 1 NEW LIST 1—100 KW Synchronous-Generator 


Armor 
Fairbanks Morse 
General Electric 
General Electric 
General Electric 


L from plants just purchased 


1—1250 KVA Gen. Elec. Synchronous—motor 3/25 


25 CYCLE GAS GENERATOR SET 


erator—25 cy. 3 ph. 22 
Price $2,750.00 on Foundation 


70 HP. 4 cyl. 500 RPM Gas or Aw Ss ine 
direct connected to 45 KW Gen. _. 


TRANSFORMERS 


3—150 KVA atone Electric Co. 2200 v. Pri- 
in v. Secondary | phase 60 cy- 
cle w 

3—200 KVA, Westinghouse Electric Co. 2400 
volts primary—480 volts secondary | phase 


60 cycle with taps. 


250-275 V. —Motor 3/60/2300/900 RPM com- 
plete w FREOU 


EQU ENCY CHANGER SET 


2200 750 RPM direct connected to Generator 
36244 /440 V. Complete with exciters and panels. 


200 KW. 25 CYCLE, M. G. SET 
200 KW. Gen. Elect. Generator, 240 V. DC. 
750 RPM. Type MPC. x Factory Base di- 
rect connected to 300 Gen. Elect. Type 
Form K. 3/25/440 RPM. Complete 
Starting Equipment and DC. 


ERIE ELECTRIC Co., INC 


BUFFALO, N. Y. 


CL. 4758 


AT YOUR SERVICE 
120,000 SQ. FT. OF WAREHOUSE SPACE .. 


. . » Housing our Complete Rebuilding Facilities . . . Also a wide range of 
Electric Motors aad Power Plant Equipment 


2—MOTOR-GENERATOR SETS 


G.E. Type “M.P.C.” 500 Kw 250 Vv. Com- 
pound-Interpole, d.c. to G.E. Type “ATI” 
710 HP, 750 RPM 6200 Volt, 25 CY. Syn- 


chronous Motors. 


We pay cash for electric motors and generators 


THE GLOW ELECTRIC Co. 


ge HARRIET ST. 


Phone MA. 3024 


CINCINNATI 3, 


TURBO GENERATORS 


1—937KVA Gen. Elec. with Wheeler 
condensor 


1—S500KW Allis Chalmers Moore non- 
cond. 


1—500KW Gen. Elec. non-cond. 
1—300KW Gen. Elec. cond. 


ROTARY CONVERTERS 


1—1500KW 250V Westgh complete 
2—1000KW 250V Westgh complete 
The above are just a few of the thou- 
sands of items we have in Motors, 
Generators, Turbo Generators, Engine 
Generators, Motor Generators, trans- 
formers, Circuit Breakers, etc. Please 
send us your inquiries. 


What have you for sale? 


KEYSTONE 
Power Plant Equipment Company 


8403 Hegerman St., Phila. 36, Penna. 


‘FOR SALE 


1—50 KVA 2300-440-220 V. Gen. D/C Engine 
i—250 & 187 KVA AC Gens. D/C Unaflows 
1—600 HP Syn. Motor; 65 HP Loco. Boiler 
1—750 HP Diesel; 125 cw a Gen. Set 
— HP 2002 W Boilers 

i—60 KW, 250 V. DC Gen. bf Engine 
i—100 KVA AC Gen. D/C Full Diesel 
2—78x18 ASME Code 150% HRT Boilers 


H. & P. MACHINERY CO., 6719 Etzel, St. Louis 


ROBERT SCHOONMAKER 
Port Washington, Long Island. N.Y 
Phone Roslyn 1220 


346 


"We Sell, Buy, Repair & Calibrate 


Switchboard and Portable type A.C. & D.C. 

all types electric meters. Ship to us any 
meters you have for repairs via freight 
pos oe. We shall gladly submit esti- 


Philadelphia Transformer Co. 
2829 Cedar St. Phila., Penne. | 


POWER November, 


= 
20 H-12A 850 
HP Type RPM ig, “685 388 
$98 KT312 900 200 I-M 900) 
450 I-K 900 10 1200 75 MT-546 90 
250 I-K 900 7% B 1200 $0 
200 KT357 1800 7% 1200 40 CW-748A 690 
200 1-K 900 \% 1800 B90 
200 I-K 720 7% 40 esting noust CW-748 690 
150 KT357 1200 5 3400 40 Westinghouse CW-748 690 
150 CCL. 900 3 1800 40 Westinghouse CW-748 690 
125 KT347 1800 3 900 30 Westinghouse HF 
100 KT347 1200 Bs. = 3425 *20 Westinghouse CW-644C 75 
5 KTS43 1800 1 20 General Electric MT-332 $5 
KT343 1200 15 General Electric 1-M 00 
60 EM7 870 [ 
60 KT346 900 
50 KT327 1800 | 
50 CS-646 R70 | 
50 
40 
40 
40 
40 
40 
35 
30 
30 
*30 
25 
#20 
20 H 900 
= 
20 720 
20 KT312 720 
124 CHURCH ST. 
i i 
= 
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HEAVY 


nt COMPANY-- 


50 YEARS OF SERVICE 


HP 250# or better boilers. 


REQUEST FOR MODERN MACHINERY 


750 KW to 5000 KW turbo generators—300 HP to 1000 HP Diesel engine generators—400 HP to 1000 


We Solicit the Listing of your Idle Equipment for Resale 


TURBOS 


2—6250 KVA Westinghouse 76 CW frame turbo 
generator 60/3/2300V/3600 rpm. Well main- 
tained, heavy duty unit equal to new. 

—§000 KW G.E. Curtis 5 stage Gone. 60/3/ 
/3600 rpm, 175/200% 100° S.H. 28” Vac. 
complete. Also steel structure 35’6” x 64’ x 27’ 
high, ton 33’ crane. 

1—2000 KW Wemco 60/3/460V turbo generator, 
1802 surfaee cond. 

i—1250 KW Wemco AC 60/3/150V 
120° S.H. 3600 rpm. 480/500° T.T. BLEEDER 
15, 000% at 252 

i—1000 KW emco-Parsons low pressure low 
speed 125/130 /60/3/2300V/1800 rpm, com- 
plete. Surface condenser. Rolling Mill turbine. 

3007, 550° with surface condenser, all 

auxiliaries. "inspected. 

i—9840 KVA Wemco 60/3/2300V/6600 rpm, 250% 
550° T.T. surface condenser. 


WORTHY USED POWER UNITS—WORTHWHILE BARGAINS 


1—750 KW Allis-Chalmers 2002 60/3/2300V sur- 
= condenser direct connected exciter, com- 
plete. 


3—400 KW Wemco Bleeder turbos. Sarm /3600/ 
1502 /100°S.H. Bid. 10% G. complet 


ALSO 
2—300 HP, i—500 HP Diesel engine generators. 


STEAM ENGINE SETS 
100-1000 HP. 


BOILERS 
i—100,000/120,000= steam generation plant. com- 
plete. Superheater Economizer, Steel encased 
boiler, with 14 retort underfeed stoker, 100,- 
000= continuous. 
4—1000 HP B&W Stirling type ASME code boiler, 

200% with underfeed stokers. 


i—750 HP {70% Edgemoor waste heat boiler. 
ASME code. 


I—612 HP 2002 


2—400 HP Sprinafield boiler, 
0. 


3—316 
il 


125° S.H. Stirling type boiler. 


ASME code. 

HP Heine boiler, 150° S.H. ASME 
code. 

i—44 HP Union Works 2002 125° S.H. 


boiler, ASME c 


i—500 HP 1702 125° S.H. ASME code boiler, 


Combustion Eng. type E stoker. 
180= with stoker. 


ASME code. 
2—365 HP Edgemoor 2007 boiler, 100° S.H. 
ASME code ram type stoker. 
HP Heine horizontal 170> waste heat 
oiler. 
i—313 HP 250= Edgemoor boiler, 125° S.H. with 
stoker. 


2—300 HP Stirling B&W ASME 170*—100°. 
2—200 HP Erie City, HRT 1502 new in 1929; stoker 


equipped. 


2—1i50 HP Casey Hedges Scotch Marines 150%, 
stokers & stacks. 


A C TURBINE 

KVA G.E., 2300 V., 

KVA Wghse. 600 V. “SLEEDER. 

KVA G.E., 4100/2300 V. cond. 
G.E., 480 V., BLEEDER. 

KVA G.E., 2300 V. cond. 

KVA Al. Chal. 440 V. cond. 

KVA G.E., 2300 V. cond. 

(2) G.E., 2300 V. cond. 

Wehse. 6600 V. cond. 

KVA G.E., auto BLEEDER, 2300 V. 

KVA G.E., 2300 V. con 

KVA Al. Chal. 2300 V. 300#. 

KVA Al. Chal. 2300 V. cond. 

KVA G.E., 2300 V. cond. 

KVA Wehse. 2300 V. cond. 

KVA G.E., 2300 V. cond. 

KVA Elliott 480 v. cond. 

Wehse. 240 V. cond. 


(NON COND.) 
KVA Wehse. 480/240 V. 
00 V. 


KVA G.E 
KVA GE., 480/240 
Al. Chal. 
HP Wehse. 375% Turbine. 
HP Terry. 225# Turbine. 


BOILERS 


HP B&W W. T. Boiler 250% with 

Riley Stoker. 

HP (2) Edgemoor, 

HP Erie City, Ver. 200% - 

44 P Kidwell 250# Chain Gr. Stoker. 
P Kidwell 207#, 3 drum. 

P Erie City Ver., 160% 

HP B. & W., 160# 

HP (2) Union lron Wks. 

drum 175% 

HP (2) Baw 160% 

HP (3) Wicks ver.; 

izers 

HP Casey-Hedges 160# 

78” x 18° HRT 125% pulverizers. 


Cross 


160% pulver- 


POWER PLANT EQUIPMENT CO., Inc. 


DIESEL ENGINE SETS 


375 KVA Weghse.—Busch Sulzer 
312 KVA G.E.—Anderson 

312 KVA G.E.—Mclntosh Sey. 
200 KVA G.E.—Busch Sulzer. 


(2) Fairbanks 32E12. 
Ideal-Primm 
Ideal-Primm 

100 KVA C.W. Bessemer 

(4) F.M.—F.M. “VA” 
75 KVA Al. Chal.—lInternational 


DIESEL ENGINES 


HP Chicago pneumatic 6 cyl. 
80 HP (3) Fairbanks Style V. A. 


SPECIAL 


750 KVA G.E. 3-60-2300 V. turbo 
unit; surface condenser. 


612 HP Sterling 250#; Cox Chain 
grate stoker. 


$22 Kidwell 207# with Fire-rite 
stoker. 


STEAM ENGINE SETS (A C) 


675 KVA Burke—24 x 36 Nordberg 


Unif. 
480 KVA AI. Chal.—Corliss 4 V. 
375 KVA G.E.—22 x 27 Erie Ball, 4 V 
325 KVA A.C.—21 x 22 Skinner-Unif. 
300 KVA G.E.—Ames UNIFLOW (Twin) 
210 KVA GE.—19 x 20 Skinner Unit 
175 KVA Wehse. UNIFLOW. 


~Ames 


150 KVA G.E.—16 x 16 Skinner 8.V. 


39 Cortlandt Street 
New York, N. Y. 


PUMPS (MOTOR DRIVEN) 


8000 GPM Al. Chal. 132’ head. 
80’ head 

Buffalo 50’ head 
85’ head 

425’ head 

100’ head 

(2) 65° head 

231° head 

Al. Chal. 65’ head 
Morris 255’ head 
Wheeler 30’ head 
720’ head 


STEAM ENGINE SETS 250 V. 


450 KW C. W.—Nordberg Unif. 
400 KW G.E.—Ridgway 4 V. 

300 KW G.E.—Skinner Unif. 

250 KW C.W.—Skinner UNIFLOW. 
150 KW G.E—Erie Ball 4 V. 
100 KW G.E.—Erie Ball 4 V. 


AIR COMPRESSORS 


2200 CFM Nordberg 100%, 
otor Driven 

1080 CFM Nordberg 65#—-Motor 

228 CFM Worthington 125#—Motor. 


Steam and 


SYNCHRONOUS CONDENSER 


5000 KVA Wehse. 3-60-2300/4000 V. 
900 RPM, with starting apparatus. 


GAS ENGINE UNIT 


1000 KVA G.E. 3-60 2300 v.—1200 HP 
Rathburn Jones Gas Engine. 


POWER e November, 1944 


ped ill 
| | 
3125 
> 3125 
2500 
2500 
1875 i 
940 
937 i 
937 i 
780 : 
750 
i 312 i : 
125 3 : 
190 
i 
i : 749 
612 
$22 
471 
396 
287 i 
259 
i 255 
3 
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SLIP RING MOTORS 


~ 


220-440 
SYNCHRONOUS MOTORS 
3-HP., 60-CY 


440-220 
PUMP 


1—8” Dredge Pump 1880 GPM, 
ne Works with 
Motor 1235 HP, 600 RPM 


120’ Morris 


rect compared Slip Ring 


UNAFLOW GENERATOR 

consis 

Gen: 250 Ww 500 RPM 250 volt direct 
connected to: 

: x 24°' Ames Unafiow 125/) 

150% ga. non-condensing. 

Very modern—practically new. 


TRANSFORMERS 
= CYCLE 

H, form KS, 13800-230/460 
231 
type H- KD 13200-4600. 
—333 kva., type H-KDD 2400-400/230, 
3—250 kva., 13,800-460. 
3—200 kva., G.E., type H 10000-600. 
3—£00 kva., G.E., H-KD 6600-2300/4000Y., 25 cy. 
3—175 kva., » 4000-480. 
3—150 kva., .. type H-KDD 13200-2300. 
3—150 kva., Al. Chal., type OISC 10400-2400. 
1—100 kva., Pittsburgh, type OISC 2400-240-120. 
3—100 kva., G.E., type H 2400-240-480 
kra., G.E., type H-KDD, 6900/ 11950Y- 230/ 


3—100 kva., Whse., 22,000-2500. 
75 kva., G.E., type HK, 2300-230/115. 
50 kva., Moloney, 2300-230/115 
6— 50 kva., Whse., type SK, 13800-240/120, 
3— 50 kva., Whse., 22,000-2300. 
LARGE OIL CIRCUIT BREAKERS 
l1—New 400 Amp. Type FK, 136-1328A, General 
Elec. 3PST, 25,000 Volt Oil Switch, Inter- 
rupting Capacity 125,000 KVA, complete (CT's 
PT’s, etc. 
1—3000 ampere, type FK 25, 
3 pst, 600 volt 


3—500 kva., G.E., 
3—500 kva.,W hse., 
3—350 kva., G.E., 


General Electric, 


458 SEVENTH ST. 


HARRY J. RICE pres. 


SQUIRREL CAGE MOTORS 


MOTOR GENERATOR SETS 


2—150 kw, 125 v., 1200 rpm. oe. 
hp, 440/220 v., 3 ph., 60 cy. 
practically new 

75 KW, 125 V. 1200 RPM Westinghouse Conn 
112 H.P. 2300/440 V. ph, 69 cy. Ind. mot 

1—75 KW 250 V. 1800 ris, Cr. Wh., Type 
con. to 100 H.P., 2200 V., 3 ph.. 60 ey. 


A.C. GENERATORS 


1—600 kva., 900 r.p.m., 2209 V. hy hse. 
1—300 kva., 900 r.p.m., 240/480 V 
1—225 kva., 600 r.p.m., 22 = 

1—110 kva., 900 r.p.m., 


conn. to 
syn. very mode 


Conden 


GOOD VALUES—ALWAYS 


375 & 599 HP Fulton Diesel Generators. 

399 KW Nordberg D‘esel Generator. 

259 KW Ingersoll Rand Diesel Generator. 

200 KVA Fairbanks Morse “VA” Diesel. 

125 and 225 KVA Worth'ngton Diesels. 

800 KW Rathbun Jones Gas. Eng. Gen. 

2—80 HP 125 lb. Steel Cased HRT Boilers. 

1—150 HP same as above. All good. 

2—84" x 20’ HRT Steam Boilers. 

20 Ton Amer'can 100’ Boom Guy Derrick. 

1500 ‘o 3000 CFM Motor Driven Compress- 
ors. 

25 Ton American Steam Locomotive Crane. 


Water Tube Boilers—Air Compressors 
Steel Sheet Piling—Pile Hammers, etc. 


Mississippi Valley Equipment Co. 
507 Locust St. St. Louis 1, Mo. 


STEAM PUMPING ENGINES 


1—Snow 8 MGD C&FW cr. Com. Opp. Type Cond. 

26x64x17x36, with waterworks type condenser. 
-_ 6 mad. C&FW Cr. Com. Opp. Type 
Cond. 20-40x14%x36, with waterworks type 


fis. Chal. 4 mgd. cr. com. cond. 
Size 18x88x18x24. All fine cond. 


—Platt Iron Wks. Cr. Comp. C&FW Meyer Valve 
Gear Cond. 1000 GPM. Size 14x28x94x18. 


PUMP VALVES 


Bireh Valves for all types of reciprocating pumps. 


LARGE GATE VALVES 
1—20” Renseelacr £18 Iron Body Bronze Mounted 
Hub End Gate Valve with 16° Iron Brass Lined 


= Cyl. with indicating Rod and Eyebolt. 


BIRCH MANUFACTURING COMPANY 


1523 Sedgwick 


44 
1— 60 kva., 720 r.p.m., 240/480 V.. GE. 
1— 25 kva., 3600 r.p.m., 220 V., G.E. 


DIESELS | 


2—480 H.P. DELAVERGNES 
6 CYL. 15x 18 
TYPE V. G.—300 R.P.M. 
DIRECT CONNECTED TO 
2—300 KW. WEST. A.C. 


ROBERT SCHOONMAKER 
Port Washington. Long Island. N.Y. 


i Phone Roslyn 1220 


220 


mm, 


D 


sYD, 
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COMPRESSORS 


Over 150 In stock 


New and Guaranteed Rebeilt 
Modern Plant doing Medern Re 
From 50 CFM to 2500 CFM 


AMERICAN AIR COMPRESSOR Corp. 


Dell Ave. & 48th St., North Berges, MN. J. 


TRANSFORMERS 


New or used. All types and sizes. 
Air and oil cooled. Phase changers a 
specialty. 
ATLANTIC TRANSFORMER CO. 
Transformer Specialists 


5143 N. 2nd St. Phila., Pa. 


wv NOW AVAILABLE! 


GUARANTEED! 


HEAT EXCHANGER UNIT 


Struthers Wells Type F construction welded steel gas cooler. Drawing 
#R-5644 Struther Wells Contains 100-2” O.D. +10 BWG seamless 


12’ steel tubes. 


Tubes-rolled into tube sheets. 


_ Designed for 120% working pressure on shell & tube side. 


PRICED FOR CLEARANCE 


ARNESSEN ELECTRIC COMPANY 


116 BROAD ST. 


N.Y.C. 4, N. Y. 


(ROUSTRIAL & MARINES 


METROPOLITAM 
PLUMBING SUPPLY CO., INC. 
Power Plant Valves and Engineering Spe- 
cialties for Oil, Steam, Gas, Air, Liquids 
and Chemieals. 

Jenkins, Fairbanks, Sarco, Powell Valves 
and surplus. 

Large Complete Stocks '%” to 24° 
313 EAST 31st., NEW YORK CITY 


Fer Wourly Nation-wide Shipments 
CALL MUrray Hill 3-3408 


SKETOM PIPE & FITTINGS 


EQUIPMENT 
COMPA) 


TRANSFORMERS 
CONTROLS MOTORS 
MOTOR GENERATOR SETS 

AIR-OIL CIRCUIT BREAKERS 


154 ANDREWS STREET ROCAESTER 
Telephone MAIN 568 or 569 


BOWLING GREEN 9-8542 
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: 
3-HP., 60-CY HP olts Make pe 
j 2300 G.E. 600 300 2200 GE 1E-K 
2300 Whee. 1200 250 «2200 GE iK i 
220-440 G.E. 1800 | 350 Whee. cs 
G.E. 1800 250 440/220 iK § 
Whee. | 300 220/440 GE. ik 
4 150 2200 AilisCh AN 
2200-350 GE. 150 440/220 Whee. cs 
+4 125 440/220 GE. KT 
2200-406 G.E, 600 100 2200 G.E IK hoy H 
440-220 G.E. 1800 100 G.E. i 
1800 100350 KT 10 
550-2200 G.E. 100 220/440 GE. KT 720 
75 2200 G.E. KT 100 
$00 75 2300 GE 1x00 
550-2200 G.E, 720 60 550 GE. FT H 
440-220 G.E. 1800 30 i 
220-440 G.E. 720 
220-440 G.E. 900 
600 2200 Whse. 900 | i 
350 440-220 G.E. 900 ; 
300 440-220 Ai. Ch. 600 
200 2300-4000 G.E. 1200 
‘ 110 440 Whse. 900 H H 
100 2200-550 Al. Ch, 1800 i 
H 
i H 
(_ | HOBOKEN, N. J. 
5, 

i 
3 
INGE 
: 

ill 
i 
z 

z 4 ‘ i 
3 H 
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SLIP RING MOTORS—3 60 cy. 


HP Make Volts Type 
1500 Westgh. 2200 roa CW 
500 .E. 2200 435 MT 412 
300 Westgh. 2200 495 CW 
200 G.E. 2200 495 IN 
200 G.E. 2200 240 T 412 
2-150/75 Westgh. 220/440/2200 590/290 CW 
150 Wes ~~ /2200 590 CW 
125 AL Ch. 2206 435 ANY 
150 Westgh 330/440/2200 375 Cw 
100 Westgh. 220/440/2200 690 CW 
100 Al. Ch 220/440 575 ANY 

75 Westgh. 220/440/2200 290 Cw 

75 Westg 220/440/2200 580 CW 

50 G.E. 2200 900 IM 
50/12.5 G.E 2200 865/435 IM 

37 Otis 220/440 140 Int 
5-30 Westgh. 220/440 865 CW 

30 F. M. 220/440 1150 Ball Brg 

SLIP RING—3 ph. 25 cy. 

HP Make Volts RPM Type 

100 .E. 220/440 500 MI 108 


SYN. CONDENSER 


4000 KVA West. 2300 /4000/3/60 900 RP M with 28 
KW 125 v. Type SK dir. con. exciter. (Late Type) 


SQUIRREL CAGE—3 ph. 60 cy. 


HP Make Volts Type 
1000 .E. 2200 aa KT 
150 Westgh 220/440 580 CCL 
100° G.E. 220/440 1150 Ik 
2-50 Triumph 220/440 685 B 
40 Wes 220/440 575 cs 
40 Elliott 220/440 1150 
Al. Ch. 220/440 1150 AN 
> 2. 20/440 AN 
2200 150/585 119A 
Elec. 220/440 495 
2 Westgh. 220/440 965 CS Int. 


Send us your inquiries 
we have many other items 
to list. 


foo numerous 


ELECTRICAL EQUIPMENT — PROMPT SHIPMENT 


TRANSFORMERS ] SYN. MOTOR GENERATOR SETS 
KVA Make Pri. V. Sec. V 150 KW G.E, 250 v. 900 RPM epd. interpole dir. vu 
3-500 G.E. 25 2200 "225 HP G.E. ATI 2300/4000 v, 3 ph. 60 cy. with 
3-300 G.E. 25000/11000 = 110 | swbhds. Rebuilt—Ready for shipment. 
+S) GE. 23000 200 1100 KW Westgh. SK 250 y. 900 RPM dir. con. 15¢ 
2-25, ~G.E. 2200 244 /488 HP G.E. 2200/3/60 ATI with swbds. 
1-375 West. 2300 460/230 65 EW GE. Type CL. 275 ¥. 1150 RPM cp. wd. ai. 
Wench con. to 100 HP G.E. Type I Form K, 2200/440/ 
35-7 Ez. 2200/1100 122/244 oo 1150 RPM with panel and starting equip- 
25 Ww G.E. Type RC 125 v. cp. wd. 1800 RPM 
DC MOTORS { ““interpole dir, con. 40 HP KT 230 
HP Mak. Volts RPM Ty 4 = 3 ph. 60 cy. 1800 RPM with starting eouir 
230 G.E. (Ser) 5 475 169.5 
Ons 33075 IDs 109 GS 
5 .E. (Ser) 75 s 
140 Westgh. (Ser) 500 515 MCR” ARC WELDER M- ets 
130 G.E. (Ser) 230 550 COI1812A 600 amp. Lincoln 220/440 3 ph. 60 cy. 
100 (Ser) 230 480 MD 108 3—300 amp. Lincoln 220/440 3 ph. 60 ey. 
100 GE. (Ser) 500 = 650 CO 1812 5—400 amp. Lincoln 220/440 v. 3 ph. 60 cy. 
100 G. 115 573 2LC 
3.E. 2 800 
2507 | ROLLING MILL DRIVE 
500 HP G.E. MT 412 slip ring 2200/3/60 43; KPM 
centers motor pinion 25 Teeth split sprocket 10: 
SYNCHRONOUS MOTORS— Teeth, 14” bore with oil tight steel enclosure ot) 
ph. 60 cy. | pump. 
HP Make Volts RPM Type { 
200 Westgh. 2200 900 8 P.F. | AIR COMPRESSORS 
2200 900 ATI--8P-F. 1550 cu. ft, 1102 2 stage 16 & 10 x 14 belted wo 
HP AC Motor 
AC & DC GENERATORS *2—505 cu. ft. 55 Sullivan 14 x 10 Belted. 
200 KVA. 8 P.F. 160 KW 2400/3/60 720 RPM G.E. 1—492 cu. ft. 100# Chica Pn, plate valve oil eux.ne 
150 KW 250 v. 450 RPM Westgh. Type S driven straight line unit 
100 KW 250 v. G.E. 600 RPM 2—355 cu. ft. 1002 Ing. Rd. ER 1, 100%, 12 x Wt 
2—100 KW 250 v. Westgh. SK 900 RPM i with rong plate valve, and equipped with At or 
75 KW 125 v. 700 RPM G.E. Type DLC ' DC Mo 
60 KW 275 v. G.E. 


1150 RPM Type CL 


MOORHEAD-REITMEYER CO. INC. 


PITTSBURGH, 19, PA. 


“1—164 cu. tt 1002 Chg. Pn. Type GSS Steam unit 


Dealing in Rebuilt electri- 
cal machinery-Exclusively— 
for a Quarter of a Century. 


FOR SALE 


2—520 HP Busch Sulzer Diesels with Generators 

1—360 HP Anderson Full Diesel with Generator 

1—300 HP F&M YVA with Generator 

i—300 HP F&M YV with or without Generator 

HP Metntosh with Generator 

<a F&M Model 32 D with or without Gen- 
erator 

—200 HP F&M YV with Generator 

2—100 HP F&M YV with Generators 

l— 75 HP F&M vVA with Generator 

l— 75 HP F&M YV 

l— 60 HP F&M YVA 

1— 50 HP YV 

1l— 80 1-65 1-55 HP Bruce McBeth Nat. Gas En- 
gines 

1: 50 HP Bessemer Gas Engine 

Steam Generating Units 62% KW up to 250 KW 


A. C. ASKEW 
Box 3073 


Whittier Sta. Tulsa 4, Okla 


DIESELS | 


3—460 H.P. 
McINTOSH & SEYMOUR 
6 CYL, 12" x 22 
SOLID INJECTION 
3—300 K.W. A.C. 


ROBERT SCHOONMAKER 
Port Washington. Long Island. N.Y. 
Phone Roslyn 1220 
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ELECTRIC, STEAM and AIR EQUIPMENT 


Agents for 

CROCKER-WHEELER, 
BROWN & BROCKMEYER, 

U. S. ELECTRIC TOOL COMPANY, SCHRAMM COMPRESSORS. 


Thousands of items too varied to 
list, and constantly changing, such 
as DC & AC Motors, Generators, 
Motor - Generators, 


Air Compressors, etc. 


Transformers, 


5000 H.P. 


In stock and built to specifica- 
tions, from | to 500 KW. 

We stock used equipment in I, 2 
and 3 phase, in sizes from | to 


THOROUGHLY OVERHAULED 


Guaranteed for 1 year 


US YOUR INQUIRIES 


Write or Wire to 


BENJAMIN'S FOR MOTORS 


12 Ave. & 37 St. 


Brooklyn 18, N. Y. 


HEATING BOILER 


110 H.P. Kewanee horizontal fire box 
boiler, self contained, 15-lb. pressure, 
$uaranteed to pass same inspection as 
new boiler. 


THE ACME EQUIPMENT CO. 
14057 Schaefer Road Detroit 27, Mich. 


FOR SALE 


= K.W. General Electric A.C. Generator 
pe ATI—32- 312M-225, Form S, 225 RPM, P. F. 


i “9.5 AMDS., 3/60/2300 volt. Pedestal Sole Plates. 
neludes 17% KW exciter, Type R C com- 
bound wound & switchboard. 


; ALJON ELECTRIC DIESEL COMPANY 
51-55 Washington St. Brooklyn, N. Y. 
Main 4-3804-5 


STATION M 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 


One Year Guarantee 


THE ELECTRIC SERVICE CO., INC. 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE” 


Since 1912 


CINCINNATI 27, OHIO 


POWER e November, 1944 
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PARTIAL LIST OF OUR COMPLETE STOCK FOR IMMEDIATE SHIPMENT 


ini PUMPS CONDENSATION RETURN UNITS ROTARY PRESSURE | BLOWERS 
9700 Tom Nash-Jenn Dup, Vac. Heat. 26000EDR — 
6000 33’ LeCourtenay Centrif. Ves, Best, 6000 3Ibs. Roots Belt dr 
3500 1407 Kingsford Centrit. 2000 3 ibs. Sturt, Belt 
2400 f American Centrit. AIR COMPRESSORS 1000 3 Ibs. Roots Belt dr. 
1100 220’ Allis-Chaim.  Centrif. C.F.M. Pressure Make Ty 200 12 Baker «i 
350 400 125 American Horiz. VACUUM. PUMPS 
400 350’ Goulds Triplex 350 40 Worthing Horiz. 1000 15 in. Roots Belt dr 
300. 500’ Goulds Triplex 250 100 Sullivan Horiz. 350 27 in Worth Belt dr 
175 Goulds Triplex 125 100 Gardner Vert. Dup. 100 high vac Beach R 
500 Blackmer tary 173 i. Ing. Rand Horiz. 100 2 " A a dr 
450 231’ Kinney Rotary 28 Norwalk 4-Stage 100 elt dr 
Viking Hotary TURBO-CENTRIFUGAL BLOWERS MOTORS, (3 ph. 
D 
1000 460’ Knowles Steam 3000 16 Ibs. n. Rand Motor dr. 300 GE 2300/4000 18 gyn, is 
760 460’ Snow Steam 3000 8 Ibs. n. Rand Motor dr. 150 =. 440 700 cs 
2000 I Lawrence Sump 950 24 02. Spencer Motor dr. 125 .E. 220 1150 Vert 
M.G. SETS BOILER, FEED PUMPS 675 24°02. Spencer Motor dr. 
K.W. Volts Type 250 16 oz. Spencer Motor dr. 50 West 220 850 cc! 
25 Geen Eng. 220 Belt Drive BLOWER 50 West 220 570 S 
Ames 240/120. dir, dr. Eng. C.F.M St. 4 
es 2 r. dr. Eng -F.M. t. 8. M 
17 Sturt b 110 Direct Drive 100-60000 4 Various 330 
7K Sturt. 110 Direct Drive 100-15000 %"-16 0z. American Various Wagner 220 1150 me 
MOTORS (D. Cc.) SIMILAR EQUIPMENT IN STANDARD MAKES AND SMALLER SIZES STEAM ENGINES 
100 Northwest 290 1750 HIGHEST PRICES PAID FOR YOUR IDLE EQUIPMENT Turb. Cent. Bronze Pumps 
UPERIOR EQUIPMENT (0. 
x reenfie Vertical 
138 G 4 Vertical & Smaller 
aller 
200 Gel, Conden, Tanks rand St.. N.Y. _Tel. CAnal 6-6983-4 1'to 40 Steam Turbines 


Power Plant Equipment 


@ COMPLETE PLANT @ 


1—15,000 K.W. Gen. Elec. 
2—10,000 K.W. West. 
6600 or 2300 v. Turbo Gen- 
erators. Complete with con- 
densers, switchgear and all 
other auxiliaries. 


10—800 H.P. B&W Boilers, forged 
steel -heads, 225+ pressure 
A.S.M.E. and National Board 
—superheaters, stokers, and 
complete auxiliaries. 

10—500 H.P. B&W—200+ pres- 
sure, steel headers, with 
stokers and superheaters. Con- 
dition excellent, ready to op- 
erate. 


4—500 H.P. 1—400 H.P. 1—524 H.P. 
Cross drum type B & W Boilers 
200+ Pressure. 

1—183 H.P. 150+ Bigelow Boiler. 


@ TURBO GENERATORS @ 


1—500 KW G.E. 200# pressure 3 
phase 60—2400/480/240 volts con- 
densing. Exciter on shaft 15.6 KW 
per hour water rate-operating panels 
and pumps, etc. 4 years use—high 
serial numbers, Other units up to 12500 
—2000—1—1250 KW. 


EXCELLENT EQUIPMENT 
Transformers up to 5000 Kva.—3—2500 
Kva.—9—300 Kva., 3—500 Kva. Number 
of smaller sizes. 

Assortment of G.E. Flow Meters com- 
plete with boards, instruments. 

Also have in stock oil circuit breakers 
up to 3,000 amps. and 74,000 volts—dis- 
connect switches up to 6000 amps. 

Stock of 5,000 current and potential 
transformers of all sizes, all kinds of re- 
lays, overload, underload, etc. 


We also buy complete plants outright. 
What have you for sale? 


HOWE BROTHERS 


324-328 Pearl St. New York, N. Y. 
Telephone Nos. Worth 2-2708—2709—2710 


¥ Motor Generator Sets—Synchronous Motors, Etc. © 


M-G SETS SLIP RING MOTORS, 3 phase, 60 cycle 
1—West. 500 KW 275 or 600 Volt D.C. 720 RPM, ” 
Volt 80% PF. 720 HP AC. Allis-Chalmers 250 HP 600 RPM 440 Volt 
VERTICAL MOTORS G.E. 62% HP 1150 RPM 440/220 Volt 

a - ee fan-cooled 25 HP 1750 RPM 220/440 D. C. EQUIPMENT 

SYNCHRONOUS MOTORS 20—Clark Bulletin 5370 30 HP 230 Volt D.C. auto- 

3 phase, 60 cycle, A.C. matic starters—none used over two months. 
1—Burke 300 HP 900 RPM 440/220 Volt A large number of adjustable speed D.C. motors 
1—Ideal 50 HP 600 RPM 2300 Volt from 5 to 150 HP 


ALTERNATORS SPECIAL, Allis-Chaimers, 125 KVA 277 RPM 3 Phase, 60 cycle 


pe The Electric Motor & Repair Co., Cuyahoga Falls, O. 4 


ELECTRICAL EQUIPMENT Reconditioned Motors, Genera- 


tors, Control Equipment, etc. 
Send for 32 page stock list. 


FOR 
INDUSTRY Electric Apparatus Repair Company 


Specialists on Rebuilding Motors. 


LET US KNOW YOUR REQUIREMENTS Generators and Controls. 
1410 No. 6th St., PHILA., PA. 
Special 150 KW MG SET Special 
150 KW Westinghouse ‘‘factory built’’ Synch. 
Motor Generator Set, Type SK Generator for 250 ay 5016’ Stirling Class 0-20, A.S.M.E.— 
volts DC compound wound interpole, 225 HP type Std.—200# with 125° Superheater. Dia- 
G Synch. Motor for 3/60/2300 volts, speed 900 on Soot blowers wand Riley M.D. Cea! Pul- 
RPM, complete with Westinghouse Switchboards. verizer Unit. 
i] HP Union A.S.M.E.—1752, has 2—36” x 
For Details, Write drums, 149—4" x 20’ Str. 
ubes. 
JOHN D. CRAWBUCK CO. NELSON MACHINERY COMPANY 
Green Bay, Wis 
710 Empire Bidg., Pittsburgh 22, Pa. HOME OF THE “PACKERS” 
COPPER CABLE APPLICATION ENGINEERS 
Lead Covered, Insulated, 600 Volt Copper Four 5000 HP slip ring motors with variable speed 
Cable. Excellent Condition. Prompt Ship- control. 
ment. List your Surplus and Replaced equipment with us 
no charge. Send Specification of your needs. 
DELTA EQUIPMENT CO. HOWARD BLAINE JOHNSON & ASSOCIATES 
148 N. 3rd St. Phila. 6, Pa. 53 W. Jackson Bivd., Chicago 4, illinois ; 


COMPLETE TURBO GENERATOR PLANT 


Practically New. In Operation 18 Months Only. 


1—Murray Standard Turbine, 300 H.P., Exciter, direct connected to generator. 125 
150 ib. steam pressure, 2 lb. back pres- ‘volt full load 52 amp., 3600 RPM. 
sure, 4 stage, 3600 RPM — includes 
separator and trap, 4-inch tracifier and  !—Switchboard Complete with voltmeter 


2-inch steam trap. and ammeter for exciter and genera- 
1—Allis Chalmers A.C. Generator, 200 tor, oil switch, rheostat, exciter switch. 
amps., 60 cycle, 3- electric meter, steam-flow meter, and 
Excitation, 125 volts, 42 amps., continu- latest Allis-Chalmers rocking contact 
ous full load. voltage regulator. 
1291 Sixty-Third Street Oakland 8, Calif. 
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STEAM—ELECTRIC—HYDRO—DIESEL 


SPECIAL OFFERINGS 


4—1000 H.P. Heime 225% Boilers i—5000 KW., S E. Co., Turbo-Generator Condensing 

2—750 H.P. Edge Mocr 2002 Boilers i—5000 KW a & M. Co., Turbo-Generator Con. 

2— 600 H. P. Edge Moor 200= Stokers 4000 KW., “GE 

2— 570 H.P. B. & W. Sectional 200>, with 1—3200 KW., Allis-Chal., Turbo-Generator Con. 
Stokers 3 : 2—2500 KW.. G.E. Co., Turbo-Generator Condensing 

2— 600 H.P. & Stirling 200=, with Stoker 2—2000 KW., G.E., Co.. Condensing 


B. 

B. & W. 200 with Stokers 1—2000 KW.. W. E. & M. Co., 
§— 440 H.P. B. & W. Sectional 200=, Oil fired 3—1000 KW., G. + Co., 
i— 335 H.P. B. & W. Sectional 200 Boiler 2— 750 KW., G.E. Co., Turbo-Generator Condensing 
Smaller Boilers and Fire Tube Boilers also Several 500 KWs. & Smaller. And Non-cond. Units. 


Turb>-Generator Con. 
Turbo- Gene.ator Condensing 


50 Ton 69'-10'' Overhead Traveling Crane. 


CHARLES B. REARICK 30 CHURCH ST.., NEW YORK 


NEW AND REBUILT 


SPECIALS - 


Co., Turbo-Generator Cond. H 
: 


SURPLUS EQUIPMENT 


3 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 
ow 


Send for new list, . . . to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


FOR SALE 


AIR COMPRESSOR 

Chicago Pneumatic, Serial 313387-NSS, 

8-8x8, tandem steam driven, single cyl- 

inder with Mantzel lubricator. Is in good 
condition and gave excellent service 
when in operation. 

AIR MOTOR 
Ingersoll-Rand, stationary type. 
7#A24653, size EEM. 

OIL CIRCUIT BREAKERS 
Several 4-pole, 200-400 amp., volt 4500 
mounted remote on pipe framework with 
disconnect switches. 

SWITCHBOARD FEEDER PANELS 
Several Westinghouse 90”, black marine 
with meters. 

TRANSFORMERS 

2—500 KVA General Electric 6600-2300 
volt, Type A, Form L, 60 cycle, Serial 
Nos. 1255200 and 1255201. 

2—500 KVA General Electric 6900/11950, 
60 cycle, 230-460 volt sec., Serial Nos. 
1828006 and 1828007, Type H, Form 
KDD, with 2!-5-712-10 per cent tape. 

2—Kuhlman, furnace type, 6600 volt, 90 
L.V., 150 KVA, Serial Nos. 921267 and 
921346. 

1—Kuhlman, furnace type, 6600 volt, 100 
L.V., 125 KVA, Serial No. 915511. 

VERTICAL STEAM ENGINE AND FAN 

(Engine) Clarage, vertical type, Serial 
#1316, size 6” x 6” with flyball gov- 
ernor driven off A flywheel. 

(Fan) Clarage No. 70. 


Board of Public Works 


serial 


Two Rector St. |New York, N. Y. 
Grand Haven Michigan 
3—150 KVA 55000 V primary with taps to 49500 
MOTORS to 2200/3180 secondary G.E. type H form VD, 
~o HP — =. 440 V, 3 bearing G.E. type Serial Nos. 5469522-3 and 5470270 
sync. 


1—225 HP 720 RPM 2400 V. Ridgeway synchronous 
1—200 HP 720 RPM 2200 V, G.E. constant speed 


1—100 HP 860 RPM 440 V. Westinghouse type C.S. 


TRANSFORMERS 


Primary to 2400/4160Y and 7200/12470Y sec- 
ondary G.E, type H, form D, Serial Nos. 
4811071-2-3, outdoor, oil- ~coole ed 

2—200 KVA 55000 primary 5 taps to 49500 sec- 
ondary 2200/3180Y type H, form VD, Serial 
Nos, 5469520-1 


3—200 KVA 2400/4160Y to 480/240 V G.E. type 


H, form KS, Serial Nos. over 5 million 
2—150 KVA 2400/4160Y to 480/240 V G.E. type H, 
form KS, Serial Nos. over 5 million 


3—20 KVA 2400/4160Y to 480/240 V G.E. type 


H, form KS, Serial Nos. over 5 million 


1—25 KVA 3 phase Wagner 2400 to 480/240/120 


Vv, oil-cooled complete outdoor switching sta- 
tion steel frame disconnects oi! circuit breakers, 
etc. 


1—9 mile transmission line with No. 4 aluminum 


conductors, insulators, etc. for 66000 volts, 35’ 
poles, cross arms, pins, insulators, etc. 


For further particulars and prices, phone, wire or write— 


PACIFIC MACHINERY COMPANY 


156 MONTGOMERY STREET 


Phone Sutter 3943, San Francisco, California 


1—Multiple Operator G. E. Welding 
Unit consisting of 1—105 KW—1500 
Amp. 1200 RPM 70/70 Volt DC Gen- 
erator Direct Connected to a 160 HP 
Frame 7558—60 cycle Type TS 2200 
Volt 40.6 Amps. together with one 
Cat. #2889752G2 CR4903A2 Welding 
Panel and rheostat. 

Also 13 Welding station resistors 
60/25 volt Cat. #2884836G1. 


Immediate delivery. 


LUKENS STEEL COMPANY 


COATESVILLE, PA. 
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i Phone Roslyn 1220 


DIESELS 


4——100 H.P. 
INTERNATIONALS 
2—O.B.B. & V-SHEEVE 
2—50 K.W. 3/60/120-208 v. 
BRAND NEW—AT ONCE 


ROBERT SCHOONMAKER 
Port Washington. Long Island. N.Y. 


~ 1000 KW. 250 v. steam en- 


gine generator set 


500 KW. DC generator, 600 
v. DC 900 speed, Allis Chal- 
mers. Can assemble motor 
generator set 


120 KW. 250/500 v. 
gasoline engine gen. set 


312 KVA. West. synchronous 
frequency changer, 440 v. 
30 cy. input, 440 v. 60 cy. 
output, 900 rpm. 


100 KW. 125 volt, General 
Electric, 1200 rpm. motor 
generator set any AC volt- 
age. 


100 KW. 250 volt, West- 
inghouse, motor generator 
set synchronous drive. Any 
voltage. 


70 KW. Motor Generator 
Set, 70 v. 1000 Amp. Burke, 
synchronous drive 


667 KVA. transformers 23,- 
000 volt primary 440 v. sec. 
60 cy. single phase. Three 
units available. 


35 KW. 125 volt motor gen- 
erator set. Any AC voltage 
drive, 


50—New 3 HP. General 
Electric, 1800 rpm. 220 volt 
slip ring motors. 


Phone us collect, station to 
station, on your require- 
ments. Tell the telephone op- 
erator who is calling and the 
reason for the call. 


ELECTRIC 


pc 


EQUIPMENT CO. 


BOX 51 


Puone Guenwoon 6783 


ROCHESTER, N. Y. 
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FOR SALE 


SUBSTATION 
and TROLLEY 


1000 KW. 1500 Volt Westinghouse 
Railway Substation Complete Equip- 
ment consists of 2-500 KW. 750 Volt 
Synchronous Converters connected in 
series for 1500 Volts. Switchboards, 
Breakers, Transformers and outdoor 
disconnecting switches. 


Transformer is 3 phase, 60 cycle, 


33,000 Volt Primary, 550 Volt Sec-. 


ondary. 


101,400 lbs. 4/0 grooved trolley wire 
(@ .6405’ per lbs. 

53,500 Ibs. 300,000 CM bare copper 
stranded wire .926’ per lb. 


26,400 ft. % Galv. Steel Stranded 
Cable. 


Insulators, Hangers, and all hardware 
to make up approximately 17 miles 
of side arm trolley. 


All equipment in A-1 condition. 


Address A. L. KARPER 


THE RED RIVER 
LUMBER COMPANY 


Westwood, Lassen County, California 


WANTED 


by an Educational Institution in Northern N. J. 


1—100-125 KVA (or 2-totalling 125 KVA) 
Diesel Engine Driven Alternators, 3 
phase, 4 wire, 60 cycles, 120/208 volts, 
A.C. complete with switchboard, start- 
ing equipment and other auxiliaries, 
Medium-slow speed preferred. 


SUBMIT COMPLETE DETAILS TO: 


FANNING & SHAW 


Architects 


49 Ward St., 


Paterson 1, N. J. 


2—4000 KVA. 60 Cy. 3 Ph. 
TURBOS with Surface Cond. 

1500 CFM. 2 STAGE AIRCOMP. 

275 HP. 60 Cy. 2200 V. Syn. Motor 


ROSS POWER EQUIP. CO. 
INDIANAPOLIS INDIANA 


WANTED: 1—300—400 K.W. 
3 phase, 60 cycle, 220/440 
Volt Unifiow engine & genera- 
tor unit 125 Ibs. to 160 Ibs. 


P.S.1. 
W-750, Power 
520 N. Michigan Ave., Chicago 11, Ill. 


FOR SALE 


1—450 HP 6-cylinder 4-cycle 240 RPM 
full Diesel Engine direct-connected te 
a 375 KVA Westinghouse 3 phase 
60 cycle Generator with direct-con- 
nected Exciter, Switchboard & Regu- 
lator, Circulating Pumps, Maxim 
Silencer, etc., etc. 

2—110 HP Atlas 4-cylinder 360 RPM 
Diesel Power Units 

1—110 HP Washington Iron Works 4- 
cylinder 600 RPM 4-cycle Diesel 
Engine. 


SUNDFELT EQUIPMENT CO. 
3422 First Ave. South, 
Seattle 4, Wash. 


FOR SALE 


“Fairbanks-Morse” 4 cycle Diesel en- 
gine 60 HP 1200 RPM direct connected 
to Fairbanks-Morse generator, 80 KVA, 
50% P.F., 3 phase 60 cycles, 240 volts, 
complete with switchboard and auxili- 
aries. 


“Superior” 4 cycle Diesel engine 115 
HP, 720 RPM direct connected to Gen- 
eral Electric generator, 225 KVA, 80% 
P.F., 3 phase 60 cycles, 240 volts, com- 


. plete with switchboard and auxiliaries. 


“Superior” 4 cycle Diesel Engine, 115 
HP, 720 RPM direct connected to Gen- 
eral Electric generator, 172 KVA, 50% 
P.F., 3 phase 60 cycles, 240 volts, com- 
plete with switchboard and auxiliaries. 


S&S CORRUGATED 


PAPER MACHINERY CoO., Inc. 
160 North 4th St. Brooklyn, N. Y. 


WANTED 
D. C. 3 wire 120-240 V. preferably inter- 
pole with 4 valve or uniflow Engine 
100-125 KW. 
ARNESSEN ELECTRIC CO. 
116 Broad Street, New York 
Bowling Green 9-8542 


HEINE CROSS DRUM BOILER 


ASME code 252 horsepower 165 lbs., with 
key caps inspected and guaranteed excel- 
lent condition, with steel and trimmings, 
C. E. type E stoker, skidded, painted 
ready to ship. 


CHAS. G. HARRISON CO. 
12075 Greenfield Rd., Detroit, 27, Michigan : 


FOR SALE 
Water Conditioner or 


Softener 
No. 27991 made by the Permutit Company 
which was connected with a 2,000 gallon 
water tank. In good condition. 
By BOARD OF EDUCATION 
Trenton, Michigan 


1—300 KW. 250 volt, 720 rpm. 
General Electric, type MPC 
motor generator set driven by 
‘2200 volt, 60 cycle synchronous 
motor. 


100 KW. 250/500 volt, 1200 rpm 
synchronous drive motor gen- 
erator set. 


ELECTRIC EQUIPMENT CO. 
63 Curlew St. P.O. Box 51 Rochester 1, N.Y. 


FOR SALE 
Two 75 hp. Bigelow two-pass horizontal boilers, 
high pressure with Johnson oil burners; also con- 
densation pump and two centrifugal water pumps 
with 7/2 hp. motors; and one ten by ten York 
=, machine with condenser and receiver, 50 hp. 
motor. 


COTT BEVERAGE CORPORATION 
Port Chester New York 
Telephones: Portchester 553-4 


FOR SALE 

125 H.P. Watts-Campbell Corliss steam engine belt 
drive to 75 K.V.A. Westinghouse 220-2 phase 
R. P. M. with 3 H.P. exciter. Switchboard with 
automatic voltage regulator. be 
Complete, perfect running condition. May 
inspected while running. 
Big bargain for quick sale. 

FS-752, Power 
330 West 42nd St., New York 18, N. }: 


BOILER FOR SALE 


145 HP ASME code, 148 lbs. pressure, with 
Detroit stoker; excellent condition; imme- 
diate delivery; bargain. Also 1 Chuse 
engine, 75 KW Gen. Elec. generator and 
panel board. 


R. W. FRIEDER 


134 No. La Salle St. Chicago, Ill. 


TWIN STRAINERS 
1—20” and 1—24” 25 work 
ing pressure. Immediate shiP 


ment. 
FS-733, Power 


330 West 42nd St.. New York 14. N. ¥: 
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BOILERS 


|—!208 HP B&W Sectional Header Boiler, 2507 
aressare, underfeed stoker. 

{—100 HP Combustion Engineering 350> pressure, 
water-wall, Type E Stoker. 

{—90,000% per hr. Badenhausen 3542 
pressure. 

3—253 HP Vegt low head Boilers, 225> pressure 
with off burners, all auxiliaries. New in 1937. 

2—200 HP Heine 175% pressure 

— HP Union tron Works Boiler, 225= pres- 


Boiler, 


“HP Boiler, 200> pressure, un- 
derfeed 

2—512 200+ pressure, completely 
rebuilt 

4—72” x 18’ HRT boilers including a 637 KVA 
a Electric condensing turbine. Complete 
plant. 

2—175 HP Brownell HRT Boilers, (50> pressure, 


ste 


TURBINES 


KW Westinghouse 3600 RPM 3-60-2300 
volts Condenser, all auxiliaries. 


i—3200 KW Allis-Chalmers Condensing Turbine 
with auxiliaries. 


15.000 KVA Westinghouse turbine, condenser. 


i—250 KVA Waite Turbine either condensing or 
non-condensing. 


ENGINE GENERATOR SETS 
i—625 KVA Nordberg Uniflow engine. 
1—1060 KVA Nordberg Unifiow Engine Generator. 


DIESEL ENGINES 


1—200 KVA Fairbanks-Morse Full Diesel Engine 
Generator. 
1000 KVA Diesel Generator Plant complete. 


i—Busch Sulzer Full Diesel direct connected 1335 
KW AC generator, rebuilt and guaranteed. 
1250 KVA Nelesco engine generator. 


ENGINE GENERATOR SETS 


1—340 KVA Skinner Uniflow Engine Generator 
set with panel board. 


i—400 KVA Allis-Chaimers non-ret 
1—625 KVA Bates Corliss engine. 
i—7 ft. diameter by 175 ft. self-supperting stack. 


MISCELLANEOUS 


54,000 pound Cochrane hot process lime and water 
softener. 


2500 HP Cochrane Open Feed Water Heater. 
i—10’ x 15’ Illinois Forced Draft Chain Grate 
Stoker. . 


ing Certiss. 


2—6 Retort Taylor Stokers. First-Class cendition. 
i—8 Retort Taylor, brand new stoker. 
{—800 HP Hoppes open feedwater heater. 


2—75 HP Elliott Geared 900 rpm turbines 385% 
steam pressure. 


i—232 GPM wy 9 Boiler Feed Pump, tur- 
bine driven, 1200 ft. head. 


SALES CO. 


LOUISVILLE, KY. 


METROPOLITAN 


PLUMBING SUPPLY CO., INC. 
INDUSTRIAL AND MARINE SUPPLIES 
Large Lt sTOcK 
STEEL-WROUGHT IRON-CAST tRON 
BRASS-COPPER-CEMENT LINED PIPE 
Pewer Plant Valves & Engineerin 

Specialties - ane - Fairbanks 


313 EAST 31st STREET, N.Y.C. 
HOURLY NATION-WIDE SHIPMENTS 
Phone MUrray Hill 3-340 


& 


G E Motor D.C. Type RT-Comp. wound 
2.4 amps-550 volts-1.50 H.P. Speed 1475 


Diehl Motor-D.C. Frame L-12 Comp. 
wound 12.2 amps-500 volts-Full load 
R.P.M. 1050/1680 output 742 H.P. cont. 
50°C. Rise. 


Diehl Control Panel—500 volts 5¥2 H.P. 
13. AMP including Trumbull Safety 
switch of 30 amp. 600 volts 3 pole. 


TOPPING HOUSE 
166 Terrace St. Roxbury 20, Mass. 
Tel. Highlands 2866 


2 WINTON DIESELS 


Model 1920-A 3-cylinder, 1012” x 14”, 140 
B.H.P. at 400 RPM, mechanical injection 
4-cycle Diesel oil engines, direct-connected 
to two 95 K.W., .8 P.F., 240 volt, 3-phase, 
60-cycle A.C. generators with direct-con- 
nected exciters, together with oil filters, 
silencers, panel boards, cooling tower, all 
essential equipment. 


Offered F.O.B. our plant Columbus, Ohio. 


AVAILABLE NOW. For details, wire or 
write: 


H. E. YAGER, Ass't. Secy.-Treas. 


OMAR INCORPORATED 
1910 Harney Omaha 2, Nebr. 


SQUIRREL CAGE MOTOR 
150 HP. 380 RPM. 3/60/440 V. Westinghouse 
SLIP RING MOTORS 
50 HP. 600 RPM. 3/60/ —- v. Allis Chalmers 
75 HP. 1800 RPM. 3/60/220 Wagner 
150 HP. 514 RPM. 3/60/220 ¥. Allis Chalmers 
AC GENERATORS 
75 KW. = RPM. 3/60/220 V. General Electric 
100 KVA. 900 RPM. 3/60/220 V. Bullock 
150 KW. 600 RPM. 3/60/220 V. General Electric 
200 KW. 720 RPM. 3/60/240 V. General Electric 
OIL ENGINES 
10 HP. 20 HP, 25 HP. Fairbanks-Morse type Y 
ENGINE-GENERATORS 
42 KW. 250 Volt DC Gen. Elec. generator direct 
connected to 10xii Chuse slide valve engine 
60 KW. 3/60/220 Volt AC Westinghouse generator 
dir. con. 13x12 Ideal piston valve engine 


Rockford Electric Equipment Co. 


721 South Wyman St. Rockford, Illinois 


DIESEL ENGINES 


Large selection—AN sizes and types. Generator 
units, marine engines, gasoline engines, auxiliaries 
—also boilers, steam engines, turbo generators. 
Complete Information on Request 
A. G. SCHOONMAKER COMPANY 
44 Church Street New York, N. Y. 
Phone—Worth 2-0455 


FOR SALE 
baa” HP Ingersoll-Rand Full Diesel Engine, 
6 cyl., 4 cycle, 360 RPM. Spare parts. 
30 a Ide al E lec. Mfg. Co. Generator, 115 
, 800 RPM compound interpole single 


ring 
ALJON ELECTRIC DIESEL CO. 


151-55 Washington St., Brooklyn 1, N. Y. 
Main 4-3804 


FOR SALE 
i—DeLaval Steam Turbine— 60. to 75-ILP., 125 to 
250 Ib steam pressure, 5 to 55 lb. back pressure, 
—Ideal unit where processing steam required, 
i—Deane Triplex Pump—5'% x 8 with 15 H.P. 
motor—103-GPM. 


KEATING EQUIPMENT COMPANY 
30 Church Street New York 7, N. Y. 
Telephone REctor 2-5353 


For Sale by Owner 


1—B-Line Gas Boiler—Type-2726-SA 
Input—1591200 BTU. Output—5360- 
Sq.Ft. 

2—B-Line Gas _ Boilers—-Type-1211-S 
Input—673200 BTU. Output—-2240- 
Sq.Ft.—Used one month. 


PHILLIPS EXETER ACADEMY 
Exeter, New Hampshire 


FOR SALE 


Electric Generator 


Powered by Steam Engine. 
In good working condition. 


Generator Specifications: 
General Electric—Form 
Capacity—420 K.W 

Engine Specifications: 

#2 Rolling's Engine 
Good for 200-350 horsepower 
Steam pressure up to 150 Ibs. 


Fer detailed specifications write to 


BEEBE BROTHERS RUBBER CO. 
NASHUA, &. H. 


DIESEL 
ENGINE GENERATORS 


15 Kw to 2500 Kw 


Quotations furnished upon stated requirements 
only, Sales direct to Users.—Dealers Protected. | 


TURBO-GENERATORS 
& BOILERS 


COMPLETE PLANTS 
STEPHEN A. DOUGLASS CO. 


$30 Ft. Washington Ave. New York 33, N.Y. 
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DIESELS 


4—50 H.P.—V.D. 9 
INTERNATIONALS 
2—O.B.B. & V-SHEEVES 
2—30 K.W. 3/60/120-208 v. 
BRAND NEW—AT ONCE 


ROBERT SCHOONMAKER 
Port Washington. Long Island. NY. 
hone Roslyn 


Engine Generator Units 


150 K.W. 120 Volt D.C, Crocker Wheeler generator 
direct connected to Erie Ball steam engine. Can 
be seen running. $3000 on foundation. Also, 100 
K.W. of above manufacture—$2000. 

FS-751, Power 
520 North Michigan Ave., Chicago 11, Ill. 


FOR SALE 


Three unit motor generator set 100 KW. 
250/500 volt, any AC voltage syn- 
chronous drive. 

FS-746, Power 


330 West 42nd St., New York 18, N. Y. 
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how you can avoid the risk of shutdowns, 


costly repairs and loss of time with 


Swartwout Master Controls 


HESE condensed hookup diagrams 
give you but a small sample of many 
Swartwout Master Control applications 
that can help you handle pressures and 
temperatures of almost any range. 
Highly developed, yet simple mecha- 
nisms, Swartwout Masters lift the anxiety 
of watching dangerous pressures— solve 
problems of constant pressure and vari- 
able pressure control, combination relief 
and make-up service, differential pressure 


control and combination requirements of 


every description. 

Simple design, rugged construction, 
easy adjustment features make these 
quick-acting devices safe and dependable. 
Send for Bulletins $-22-B and S-100-H 
(list of users) or ask your consulting en- 
gineer to look into the possibilities of 
applying Swartwout Masters to your 
control requirements. 


at 


- 
4 


© 


POWER PLANT 
y EQUIPMENT 


THE SWARTWOUT COMPANY e 18511 Euclid Ave.. Cleveland 12, Ohio 


POWER @ November, 


mit 
CPM 


FOR 


Main steam header with six 
motor-operated welded - end 
valves — one of the many types of 
assemblies that require Grinnell's 
complete | Pipe Fabrication facili- 
ties and “know-how’’. 


With piping assemblies for modern industry Make use of Grinnell’s complete engineering 
becoming more and more complex, many speci- and pipe fabrication facilities whenever plans 
fications look like puzzles specially prepared call for a shop-fabricated job. 
for piping experts. 

But Grinnell Pipe Fabricating specialists CORTES. COMPANY, INC. 
have never been stumped by “puzzles” like this Executive Offices, Providence 1, R. I. 

— for good reason. They have all the specialized 
shop equipment necessary, in three modern 
pipe fabrication plants, to meet any require- 
ments for fabricating piping for high pressure, ‘ 


: : : : Atlanta 2, Ga. Los Angeles 13, Cal. Providence 1, R. I. 

high temperature service and for the most intri- — Chariotte 1, N. C. Minneapolis 15, Mina. St. Louis 10, Mo. 
ate assembly —— work that could not possibl Chicago 9, Ill. . | New York 17,N.Y. St. Paul 2, Minn. 

: ° y = y Cleveland 14, O. Oakland 7, Cal. San Francisco 7, Cal. 

be done in the field. Houston 1, Tex. Philadelphia 34, Pa. Seattle 1, Wash. 


Pipe Fabrication Plants: 
Providence, R. I. Atlanta, Ga. Warren, Ohio 


SHOP EQUIPMENT IS ESSENTIAL FOR 
ACCURATE MACHINING 


Grinnell Post Mill machining end of heavy 
wall tubing preparatory to welding. Oper- 
ations include taper boring, counter boring 
for backing ring and making U-bevel. 


GRINNELL 


wHenever PIPING is INVOLVED 
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HE Deaerating Heater shown above is just one of the many types 
‘Le Permutit* water conditioning equipment that are helping power 
plants deliver the biggest loads in history. Permutit prevents boiler- 
scale, corrosion, foaming and priming—gives Chief Engineers complete 
control of water quality. 

Permutit processes include Hot and Cold Lime Soda Softeners, 
Spaulding Precipitators, Zeo-Karb* Water Conditioners, Degasifiers, 
Silica Removal and Continuous Blowoff equipment. Permutit Demin- 
eralizers produce a low-cost substitute for evaporated water. 

Let us help you with your water problem. Drop a line to The Permutit 
Company, Dept. A, 330 West 42nd St., New York 18, N. Y. or Permutit 
Company of Canada, Ltd., Montreal. *Trademarks Reg. U. S. Pat. Off. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 
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